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a n d  tra n sv e rse  m o m e n tu m  0.1 <  p T <  5.0 G eV  a n d  ev en t m u ltip lic itie s  N ch u p  to  six  tim es  
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1 In tr o d u ctio n
T h e  search  fo r a  new  s ta te  o f m a t te r ,  th e  q u a rk -g lu o n  p la sm a  (Q G P ), h as  b een  a  m a jo r  
c o m p o n e n t o f th e  h eav y -io n  physics p ro g ra m m e  a t  m an y  la b o ra to r ie s . T h e  ev id en ce  for 
its  o b se rv a tio n  in  h eav y -io n  co llisions [1- 6] is s tro n g ; one  o f th e  key o b se rv a tio n s  b e in g  th e  
co llec tive  b e h a v io u r  o f f in a l-s ta te  p a rtic le s . S im ila r b e h a v io u r  h as  re c e n tly  b een  o bserved  
in  h ig h -m u ltip lic ity  p  +  A  a n d  pp  co llisions. T h is  h as  m o tiv a te d  th e  firs t search  fo r such  
b e h a v io u r  in  ep co llisions a t  th e  H a d ro n  E le c tro n  R in g  A c c e le ra to r  (H E R A ).
T h e  ev o lu tio n  of a  Q G P  in  sp ace  a n d  tim e  can  be  d esc rib ed  w ith in  th e  fram ew o rk  of 
re la tiv is tic  flu id  d y n am ics  [7- 9], em p lo y in g  th e  th e rm o d y n a m ic  a n d  t r a n s p o r t  p ro p e rtie s  
o f q u a n tu m  c h ro m o d y n a m ic s  (Q C D ) m a tte r . T h e  c o rre la te d  p ro d u c tio n  o f th e  f in a l-s ta te  
p a rtic le s  reflec ts th is  ev o lu tio n  a n d  a re  re fe rred  to  as co llec tive  b e h a v io u r  o r  co llectiv ity .
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R ecen t m e a su re m e n ts  [10- 16] a t  th e  R e la tiv is tic  H eav y  Io n  C o llider (R H IC ) an d  th e  L arg e  
H a d ro n  C o llid er (L H C ) have  rev ea led  s im ila r co llec tive  b e h a v io u r  in  lig h te r  co llid ing  sys­
te m s  a t  h ig h  m u ltip lic ity , such  as p ro to n  nucleus (p + A )  a n d  even  pp , co m p ared  to  h eavy-ion  
sy s tem s. E x p e r im e n ta l in v es tig a tio n s  o f th e  sp ace -tim e  ev o lu tio n  a n d  fra g m e n ta tio n  o f a 
m u lti-p a r to n  s ta te  fo rm ed  in  ep co llisions a t  H E R A  a re  im p o r ta n t  to  s tu d y  th e  p resen ce  or 
ab sen ce  o f co llec tive  effects fo r even  sm alle r in te ra c tio n  reg ions th a n  th o se  t h a t  c h a ra c te r ise  
p p  in te ra c tio n s .
A t p re se n t it is u n c le a r  w h e th e r  th e  co llec tiv ity  o b serv ed  in  d iffe ren t co llid ing  sy stem s 
is o f th e  sam e flu id -d y n am ic  o rig in  a n d  how  sm all th e  in te ra c tio n  reg ion  c a n  be  u n til  such  
a  d e sc r ip tio n  o f soft Q C D  b reak s  dow n. F lu id -d y n a m ic  c a lc u la tio n s  ap p lied  to  A  +  A 
a n d  h ig h -m u ltip lic ity  pp  a n d  p  +  A  co llisions a re  ab le  to  re p ro d u c e  re a so n a b ly  th e  m ea ­
su re m e n ts  [17- 20]. T h is  su g g ests  th a t  even  in  re la tiv e ly  sm all sy s tem s, a  s ta te  o f m a t te r  
in  local th e rm a l e q u ilib riu m  m ay  be  p ro d u c e d , in d ic a tin g  u n iv e rsa lity  of a  flu id  d e sc rip ­
tio n . O n  th e  o th e r  h a n d , p u re ly  in it ia l- s ta te  effects a ris in g  from  g lu o n  s a tu ra t io n  in  th e  
co lo u r-g la ss-co n d en sa te  fram ew o rk  a re  a lso  ab le  to  d e sc rib e  th e  q u a lita tiv e  fe a tu re s  of th e  
d a ta  [21].
C ollisions b e tw een  fu lly  o v erlap p in g  h eav y  nuclei a t  R H IC  a n d  L H C  a re  c a p a b le  of 
p ro d u c in g  la rg e  in te ra c tio n  reg ions w h ich  a re  of th e  o rd e r o f 7 fm  in  size. In  pp  an d  p  +  A 
th e  in te ra c tio n  reg ion  is of th e  o rd e r  o f th e  p ro to n  size, w h ich  ran g es  from  its  size of a ro u n d  
1 fm , w h en  u n d is tu rb e d , to  a  few fm  [2 2 , 23]. T h e  average  size o f th e  in te ra c tio n  reg ion  
in  ep  s c a tte r in g  d ep e n d s  on  1 /Q ,  w h ere  th e  ex ch an g ed  p h o to n  v ir tu a li ty  is defined  by  th e  
fo u r-m o m e n tu m  d ifference b e tw een  th e  inco m in g  a n d  sc a tte re d  e lec tro n , Q 2 =  — (k  — k 1) 2.
T h e  te rm s  low a n d  h igh  Q 2 a re  used  to  d is tin g u ish  tw o  reg im es of p a r tic le  p ro d u c tio n  
in  ep collisions: p h o to p ro d u c tio n  a n d  d eep  in e la s tic  s c a tte r in g  (D IS) [24]. T h e  la t te r  c an  
b e  fu r th e r  classified  in to  n e u tra l  an d  ch arg ed  c u rre n t D IS . N e u tra l  c u r re n t (N C ) D IS  is 
c h a ra c te r ise d  by  th e  ex ch an g e  o f a  v ir tu a l  p h o to n  o r  Z  b o so n  b e tw een  th e  inco m in g  e lec tro n  
a n d  p ro to n . C h a rg ed  c u rre n t D IS  o ccu rs  less frequen tly , w h en  a  W  b o so n  is ex ch an g ed  an d  
a  sc a tte re d  n e u tr in o  in s te a d  of a n  e le c tro n  a p p e a rs  in  th e  final s ta te . In  p h o to p ro d u c tio n , 
th e  e le c tro n  em its  a  q u as i-rea l p h o to n  (Q 2 <  AQc d  «  (200 M eV )2), w hich  c a n  f lu c tu a te  
in to  a n  e x te n d e d  h a d ro n ic  o b je c t w ith  a  size o f th e  o rd e r  o f 1 /A q c d  ~  1 fm . O n  th e  
o th e r  h a n d , D IS  is c h a ra c te r ise d  by  th e  ex ch an g e  o f a  h ig h ly  v ir tu a l  a n d  m ore  po in t-lik e  
p h o to n  (Q 2 »  AQc d ) w h ich  s trik es  a  single p a r to n  w ith  a  finer re so lu tio n  o f 1 /Q  ^  1 fm . 
T h u s , N C  D IS  p rov ides a  u n iq u e  o p p o r tu n ity  to  in v e s tig a te  th e  d y n am ics  of a  m a n y -b o d y  
Q C D  sy s tem  p ro d u c e d  in  sm alle r in te ra c tio n  reg ions th a n  th o se  av a ilab le  a t  R H IC  an d  
L H C . T h is  is c o m p le m e n ta ry  to  a  co rre sp o n d in g  in v e s tig a tio n  using  A L E P H  d a ta  o n  e + e -  
co llisions a t  th e  Z  po le  [25].
In  a d d itio n  to  th e  size of th e  in te ra c tio n  reg ion , its  sp a tia l  a n iso tro p y  also  p lays an  
im p o r ta n t  ro le in  th e  s y s te m ’s sp ace -tim e  ev o lu tio n . D e p e n d in g  on  th e  in te ra c tio n  ra te  
d u r in g  th e  co llec tive  ex p an sio n , th e  sp a tia l  a n iso tro p y  ca n  be  co n v e rted  in to  a  m o m e n tu m  
a sy m m e try  o f th e  p ro d u c e d  p a rtic le s . In  a  flu id  p ic tu re , th is  a rises  e ssen tia lly  b ecau se  
p re ssu re  g ra d ie n ts  a c c e le ra te  th e  flu id . T h is  f in a l-s ta te  a sy m m e try  ca n  b e  q u an tif ied  w ith
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tw o -p a r tic le  a z im u th a l c o rre la tio n s  [26- 29], w hich  co incide  w ith  th e  tw o -p a r tic le  cu m u lan ts :
c„{2} =  ((cos n A ^ > )), ( 1 .1)
w h ere  A^> =  tp1 — tp2 is th e  d ifference in  th e  a z im u th a l ang les o f p a rtic le s  1 a n d  2. T h e  
in n e r a n g u la r  b ra c k e ts  d e n o te  a n  average  over all p a irs  in  a  g iven  ev en t w hile  th e  o u te r  
a n g u la r  b ra c k e ts  d e n o te  a n  av erag e  over a ll even ts.
In  th e  case  o f co llec tive  flu id-like e x p an sio n , m e a su re m e n ts  of th e  firs t fo u r h a rm o n ­
ics (n  =  1 — 4) a re  sen sitiv e  to  d ire c te d , e llip tic , t r ia n g u la r , a n d  q u a d ra n g u la r  sp a tia l 
an iso tro p ie s , re sp ec tiv e ly  (see rev iew  [30] a n d  re ferences th e re in ) . A  p ro m in e n t fe a tu re  
o f th e  co llision  b e tw een  p a r tia lly  o v erlap p in g  h eav y  ions is th e  e llip tic a l sh a p e  o f th e  in ­
te ra c tio n  reg ion . T h is  re su lts  in  th e  d o m in a n c e  o f a n  e llip tic a l a sy m m etry , c2{2}, in  th e  
m o m e n tu m  space . In  ep  D IS , th e  m o st p ro m in e n t fe a tu re  is th e  reco il o f th e  h a d ro n ic  
sy s tem  a g a in s t th e  e le c tro n  (m o m e n tu m  co n se rv a tio n ), w hich  is re flec ted  in  th e  d ire c te d  
c u m u la n t c i{2}.
In  th is  p a p e r , m e a su re m e n ts  of cn {2} a re  p re se n te d  for th e  firs t fo u r h a rm o n ic s  as 
a  fu n c tio n  o f th e  n u m b e r o f c h a rg ed  p a rtic le s , th e  la b o ra to ry  p se u d o ra p id ity  d ifference 
|A n | =  Ini — n2 |, a n d  th e  m ean  tra n sv e rse  m o m e n tu m  (pT ) =  (pT ,1 +  p t , 2) / 2 .
2 E x p er im en ta l se t-u p
T h e  N C  D IS  d a ta  sam p le  u sed  in  th is  an a ly s is  w as ta k e n  w ith  th e  Z E U S  d e te c to r  a t  H E R A  
d u r in g  2 0 0 3-2007  (H E R A  II) . D u rin g  th is  p e rio d , th e  H E R A  a c c e le ra to r  co llided  27.5 G eV  
e le c tro n /p o s i t ro n 1 b e a m s w ith  920 G eV  p ro to n  b eam s, w h ich  y ields a  n o m in a l cen tre-o f- 
m ass  en e rg y  o f ^ /s  =  318 G eV . T h e  in te g ra te d  lu m in o sity  reco rd ed  by  Z E U S  in  H E R A  II  
a t  th is  en e rg y  is 366 ±  7 p b - 1.
A  d e ta ile d  d e sc r ip tio n  o f th e  Z E U S  d e te c to r  c a n  be  fo u n d  e lsew here  [31]. A  b rie f 
o u tlin e  of th e  co m p o n e n ts  th a t  a re  m o st re lev an t for th is  an a ly sis  is g iven  below .
In  th e  k in e m a tic  ran g e  o f th e  an a ly sis , c h a rg ed  p a rtic le s  w ere m a in ly  tra c k e d  in  th e  
c e n tra l  tra c k in g  d e te c to r  (C T D ) [32- 34] a n d  th e  m ic ro v e rtex  d e te c to r  (M V D ) [35]. T h ese  
co m p o n e n ts  o p e ra te d  in  a  m a g n e tic  field o f 1.43 T  p ro v id ed  by  a  th in  su p e rc o n d u c tin g  
so lenoid . T h e  C T D  co n sis ted  o f 72 cy lin d rica l d r if t-c h a m b e r  layers, o rg an ised  in  n ine  
su p e rlay e rs  covering  th e  p o la r-a n g le 2 reg ion  15° < d <  164°. T h e  M V D  silicon  tra c k e r  
co n sis ted  o f a  b a rre l (B M V D ) a n d  a  fo rw ard  (F M V D ) sec tion . T h e  B M V D  c o n ta in e d  
th re e  layers a n d  p ro v id ed  p o la r-a n g le  coverage fo r tra c k s  from  3 0 ° to  150° . T h e  fo u r-lay er 
F M V D  e x te n d e d  th e  p o la r-a n g le  coverage  in  th e  fo rw ard  reg ion  to  7°. A fte r  a lig n m en t, th e  
s in g le -h it re so lu tio n  o f th e  M V D  w as 24 ^m . T h e  tra n sv e rse  d is ta n c e  of c losest a p p ro a c h
1Hereafter, “electron” refers to both electrons and positrons unless otherwise stated. HERA operated 
with electron beams during 2005 and part of 2006, while positrons were accelerated in the other years of 
this data sample.
2The ZEUS coordinate system is a right-handed Cartesian system, with the Z axis pointing in the 
nominal proton beam direction, referred to as the “forward direction” , and the X  axis pointing left towards 
the centre of HERA. The coordinate origin is at the centre of the CTD. The pseudorapidity is defined as 
n =  — ln (tan | ) , where the polar angle, 0, is measured with respect to the Z axis. The azimuthal angle, p, 
is measured with respect to the X  axis.
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(D C A ) to  th e  n o m in a l v e r te x  in  X - Y  w as m easu red  to  have a  re so lu tio n , av erag ed  over 
th e  a z im u th a l angle , o f (46 ® 1 2 2 /p T ) Mm, w h ere  ® in d ic a te s  t h a t  th e  values a re  ad d e d  in 
q u a d ra tu re , a n d  w ith  p x  in  G eV  d e n o tin g  th e  m o m e n tu m  tra n sv e rse  to  th e  b eam  axis. For 
C T D -M V D  tra c k s  t h a t  p ass  th ro u g h  all n in e  C T D  su p erlay e rs , th e  m o m e n tu m  reso lu tio n  
w as a (p T ) / p T  =  0 .0029pT ® 0.0081 ® 0 .0012/ p T , w ith  p T in  G eV .
T h e  h ig h -re so lu tio n  u ra n iu m -sc in til la to r  c a lo r im e te r  (C A L ) [36- 39] co n sis ted  of th re e  
p a r ts :  th e  fo rw ard  (F C A L ), th e  b a rre l (B C A L ) a n d  th e  re a r  (R C A L ) ca lo rim e te rs . E ach  
p a r t  w as su b d iv id e d  tra n sv e rse ly  in to  tow ers a n d  lo n g itu d in a lly  in to  one e le c tro m a g n e tic  
sec tio n  (E M C ) a n d  e ith e r  one  (in  R C A L ) o r  tw o  (in  B C A L  a n d  F C A L ) h a d ro n ic  sec tio n s 
(H A C ). T h e  sm alle s t su b d iv is io n  o f th e  c a lo r im e te r  w as ca lled  a  cell. T h e  C A L  en erg y  res­
o lu tio n s , as m easu red  u n d e r  te s t-b e a m  co n d itio n s , w ere a ( E ) / E  =  0.18 / y / E  for e lec tro n s  
a n d  a ( E ) / E  =  0 . 3 5 / ^ E  fo r h ad ro n s , w ith  E  in  G eV .
T h e  lu m in o s ity  w as m easu red  u sin g  th e  B e th e -H e itle r  re a c tio n  ep ^  eq p  by  a  lu ­
m in o s ity  d e te c to r  w h ich  co n sis ted  o f in d e p e n d e n t le a d -sc in tilla to r  c a lo r im e te r  [40- 42] an d  
m a g n e tic  sp e c tro m e te r  [4 3 , 44] sy stem s.
3 E v en t and  track  se lec tio n
3.1 Event selection
T h e  Z E U S  e x p e rim e n t o p e ra te d  a  th ree -lev e l tr ig g e r  sy s tem  [4 5 , 46]. F o r th is  ana ly sis , 
ev en ts  w ere se lec ted  a t  th e  first level if th e y  h a d  a n  en e rg y  d e p o s it in  th e  C A L c o n s is te n t 
w ith  a n  iso la ted  s c a tte re d  e lec tro n . A t th e  second  level, a  re q u ire m e n t on  th e  en e rg y  an d  
lo n g itu d in a l m o m e n tu m  o f th e  ev en t w as u sed  to  se lect N C  D IS  ev en t c a n d id a te s . A t th e  
th ird  level, th e  fu ll ev en t w as re c o n s tru c te d  a n d  t ig h te r  re q u ire m e n ts  for a  D IS  e lec tro n  
w ere m ade .
N C  D IS  ev en ts  a re  c h a ra c te r ise d  by  th e  o b se rv a tio n  o f a  h ig h -en erg y  sc a tte re d  e lec tro n  
in  th e  C A L  a n d  w ere se lec ted  w ith  th e  fo llow ing c rite ria :
•  th e  sc a tte re d  e le c tro n  w as iden tified  u sin g  in fo rm a tio n  from  th e  d is tr ib u tio n  o f en erg y  
d e p o s ite d  in  th e  C A L , in c lu d in g  in fo rm a tio n  from  a  s ilic o n -d e te c to r sy s tem  e m b e d ­
d ed  in  th e  R C A L  a n d  from  its  a sso c ia te d  tra c k , w h en  availab le . A  n e u ra l-n e tw o rk  
a lg o rith m  [4 7 , 48] ass ig n ed  a  p ro b a b ility  t h a t  a  g iven  e le c tro n  c a n d id a te  w as c o rre c tly  
iden tified  as an  e lec tro n . T h e  p ro b a b ility  w as req u ired  to  b e  la rg e r th a n  90%;
•  th e  ev en t v e r te x  w as o b ta in e d  from  a  fit to  th e  m easu red  tra c k s . To en su re  re liab le  
tra c k in g  w ith in  th e  C T D , th e  p o s itio n  o f th e  ev en t v e r te x  a long  th e  Z  ax is, VZ , w as 
req u ired  to  be  w ith in  30 cm  o f its  n o m in a l value. T h e  tra n sv e rse  d is ta n c e  o f th e  
ev en t v e r te x  from  th e  in te ra c tio n  p o in t w as req u ired  to  be  w ith in  0.5 cm . F o r th e  
m e a su re m e n ts  o f tw o -p a rtic le  co rre la tio n s , ev en ts  w ere req u ired  to  have  a t  leas t one 
tra c k  a sso c ia te d  w ith  th e  p r im a ry  v e rtex . T h e  f ra c tio n  of p r im a ry -v e r te x  tra c k s  to  
th e  to ta l  n u m b e r  of re c o n s tru c te d  tra c k s  w as req u ired  to  be  la rg e r th a n  0.1 to  re jec t 
b eam -g as  b ack g ro u n d ;
•  th e  sc a tte re d -e le c tro n  energy, E e , as m e asu red  in  th e  C A L , w as la rg e r th a n  10 G eV  to  
en su re  good  e le c tro n  id en tifica tio n ;
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•  th e  v ir tu a lity , Q 2, as d e te rm in e d  by  th e  e le c tro n  m e th o d  [49], w as req u ired  to  be 
la rg e r th a n  5 G eV 2, ju s t  above  th e  m in im u m  re c o n s tru c ta b le  value;
•  th e  p o la r  an g le  o f th e  sc a tte re d  e lec tro n , 9e , w as req u ired  to  be  la rg e r th a n  1 ra d ia n  
to  en su re  a  re liab le  m e a su re m e n t in  th e  R C A L  o r B C A L , w h ich  re su lts  in  a n  effective 
u p p e r  lim it o f Q 2 <  104 G eV 2;
•  th e  ra d ia l p o s itio n  o f th e  e le c tro n  on  e n te r in g  th e  R C A L  w as req u ired  to  be  la rg e r 
th a n  15 cm  (0e <  3 ra d ia n s)  to  h e lp  re jec t p h o to p ro d u c tio n  ev en ts  a n d  to  en su re  a 
well u n d e rs to o d  a ccep tan ce . E n tra n c e  lo ca tio n s  (X , Y ) w ith  p o o r  a c c e p tan c e  w ere 
ex c lu d ed  from  th e  an a ly sis: 5 <  X  <  11 cm  for Y  >  0 cm  a n d  —15 <  X  <  —9 cm  
for Y  <  0 cm . A d d itio n a lly , th e  reg ion  —10 <  X  <  10 cm  fo r Y  >  110 cm  c o n ta in s  
a  sig n ifican tly  h ig h e r m a te r ia l  b u d g e t a n d  w as th e re fo re  excluded ;
•  for fu r th e r  re jec tio n  of p h o to p ro d u c tio n  ev en ts , as w ell as re jec tio n  of D IS  ev en ts  
w ith  la rg e  in it ia l- s ta te  p h o to n  ra d ia tio n , a  c u t b ased  o n  th e  q u a n ti ty  E  — p Z =
E j(1  — cos di) w as ap p lied . T h e  sum  is over a ll energy-flow  o b je c ts  [50 , 51] w hich  
a re  fo rm ed  from  ca lo rim e te r-ce ll c lu s te rs  a n d  tra c k s , w ith  en e rg y  E i a n d  p o la r  ang le  
0i . F o r a  fu lly  c o n ta in e d  N C  D IS  ev en t, E  — p Z sh o u ld  be  tw ice  th e  b e a m -e le c tro n  
en e rg y  (55 G eV ) ow ing  to  en e rg y  a n d  lo n g itu d in a l m o m e n tu m  co n se rv a tio n . T h is  
c u t a lso  rem oves b a c k g ro u n d  ev en ts  cau sed  by  co llisions of p ro to n s  w ith  re s id u a l 
gas in  th e  b eam  p ip e  o r  th e  b e a m  p ip e  itse lf. E v e n ts  w ere a c c e p ted  in  th e  in te rv a l 
47 <  E  — p Z <  69 G eV .
T h ese  c o n s tra in ts  o n  th e  s c a tte re d  e le c tro n  im p lic itly  rem ove ev en ts  w ith  a n  in e la s tic ­
ity  [24] y =  p  (k  — k ') / ( p  k) >  0.65, w h ere  p  re p re se n ts  th e  fo u r-m o m e n tu m  of th e  incom ing  
p ro to n . A  to ta l  of 45 m illion  N C  D IS  ev en ts  w ere se lec ted  fo r th e  an a ly sis . T h e  co n ­
ta m in a tio n  from  p h o to p ro d u c tio n  ev en ts  h as  b een  e s tim a te d  to  b e  on  th e  o rd e r  o f 1% as 
d e te rm in e d  from  s tu d ie s  o f p h o to p ro d u c tio n  M o n te  C a rlo  d a ta  as well as from  ev en ts  w ith  
s c a tte re d -e le c tro n  c a n d id a te s  w ith  th e  in c o rre c t charge .
3.2 Track selection
R e c o n s tru c te d  tra c k s  w ere used  in  th is  an a ly s is  if th e ir  m o m e n tu m  tra n sv e rse  to  th e  b eam - 
ax is  a n d  la b o ra to ry  p se u d o ra p id ity  w ere w ith in  0.1 <  p T <  5.0 G eV  a n d  —1.5 <  n <  2.0, 
respective ly . To re jec t u n w a n te d  seco n d a ry  tra c k s  a n d  false re c o n s tru c tio n s , each  tra c k  
w as req u ired  to  have a t  least one  M V D  h it. T h e  tra c k  a sso c ia te d  to  th e  sc a tte re d  e lec tro n  
c a n d id a te  u sed  to  id en tify  th e  N C  D IS  ev en t w as re jec ted  in  th e  c o rre la tio n  an a ly sis . O w ing  
to  occasio n a l show ering  o f th e  e le c tro n  in  th e  b e a m  p ip e  a n d  tra c k e r  m a te r ia l, th is  tra c k  
is n o t alw ays u n iq u e ly  id en tified . T h u s , a ll tra c k s  a ro u n d  th e  sc a tte re d  e le c tro n  c a n d id a te  
w ith in  a  cone o f 0.4 in  p se u d o ra p id ity  a n d  a z im u th a l ang le  w ere re jec ted .
T racks co rre sp o n d in g  closely  to  p r im a ry  ch a rg ed  p a rtic le s  w ere se lec ted  in  th e  analy sis  
by  req u irin g  th e  d is ta n c e s  o f c losest a p p ro a c h  to  th e  p r im a ry  v e r te x  in  th e  tra n sv e rse  
(D C A x y ) a n d  lo n g itu d in a l (D C A Z ) d ire c tio n s  to  be  less th a n  2 cm . Som e seco n d a ry  track s , 
e.g . from  sm all-an g le  s c a tte r in g  in  th e  b e a m  p ip e , w ere th e re fo re  re ta in e d . T h ese  tra c k s
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in h e r it in fo rm a tio n  a b o u t th e  p ro p e rtie s  of th e  co rre sp o n d in g  c h a rg ed  p r im a ry  p a rtic le s  
a n d  serve as th e ir  s u b s titu te s , th e re b y  re ta in in g  c o rre la tio n s  w ith  o th e r  p r im a ry  p a rtic le s .
4 M o n te  C arlo  g en era to rs
T h e  L E P T O  6.5 [52] a n d  A R IA D N E  4.12 [53] M o n te  C a rlo  ev en t g e n e ra to rs  w ere used  for 
th e  c o m p ariso n  o f th e  m e a su re m e n ts  to  know n  physics m ech an ism s a n d  fo r th e  e x tra c tio n  of 
efficiency co rrec tio n s  a n d  th e  a sso c ia te d  sy s te m a tic  u n c e r ta in tie s  in  th e  c o rre la tio n  ana ly sis .
B o th  m odels a re  in te rfaced  w ith  P Y T H IA  5.724 a n d  J E T S E T  7.410 [54] to  h a n ­
d le  h a d ro n isa tio n  a n d  decays. T h e  in itia l h a rd  s c a tte r in g  in  A R IA D N E  is t r e a te d  w ith  
P Y T H IA  a n d  J E T S E T . T h e  L E P T O  a n d  A R IA D N E  g e n e ra to rs  differ chiefly  in  th e  t r e a t ­
m en t of th e  Q C D  cascad e  p rocess. In  L E P T O , th e  ca scad e  is t r e a te d  as a  D o k sh itze r- 
G rib o v -L ip a to v -A lta re lli-P a r is i (D G L A P )-b a se d  b ack w ard -ev o lu tio n  show er [55- 57]. T h e  
A R IA D N E  g e n e ra to r  t r e a ts  th e  cascad e  w ith in  th e  co lo u r d ip o le  m odel (C D M ) [58]. In itia l-  
s ta te  ra d ia tio n  (befo re  th e  c e n tra l h a rd  s c a tte r )  a n d  f in a l-s ta te  ra d ia tio n  a re  t r e a te d  in d e ­
p e n d e n tly  in  L E P T O  w hile  A R IA D N E  in c ludes in itia l-  a n d  f in a l-s ta te  in te rfe ren ce  effects. 
In  th e  C D M  p re sc rip tio n , th e  p ro d u c tio n  a m p litu d e s  o f soft g lu o n  em issions a re  su m m ed  
c o h e re n tly  w hile  in  L E P T O  th e  a n g u la r-o rd e rin g  te c h n iq u e  [59 , 60] is used  to  e m u la te  th e  
co h eren ce  effect.
T h e  se lec ted  Z E U S  d a ta  sam p le  in c lu d es a  d iffrac tiv e  co m p o n e n t [61] w h ere  th e  ep 
s c a tte r in g  is m e d ia te d  by  an  o b je c t c a rry in g  th e  q u a n tu m  n u m b ers  o f th e  v acu u m  —  a 
P o m ero n . A  d is tin g u ish in g  fe a tu re  o f d iffrac tiv e  ev en ts  is th e  ab sen ce  o f h a d ro n ic  a c tiv ­
ity  in  th e  fo rw ard  d ire c tio n . T h e  p se u d o ra p id ity  of th e  m o st-fo rw ard  en e rg y  d e p o s it in 
th e  C A L  g re a te r  th a n  400 M eV  is defined  as nmax. A  d iffrac tiv e  a n d  a  non -d iffrac tiv e  
A R IA D N E  sam p le  w ere com b in ed  in  th is  an a ly s is  u sin g  a  w e ig h tin g  schem e chosen  to  re ­
p ro d u c e  th e  nmax d is tr ib u tio n  in  Z E U S d a ta .  T h e  d iffrac tiv e  co m p o n e n t w as g e n e ra te d  
w ith  S A T R A P  [62] w h ich  w as in te rfaced  w ith  A R IA D N E  a n d  R A P G A P  [63]. P u re ly  non- 
d iffrac tiv e  A R IA D N E  p re d ic tio n s  w ere a lso  u sed  to  i l lu s tra te  th e  e x p e c te d  effect o f th e  
d iffrac tiv e  co m p o n e n t. T h e  L E P T O  M o n te  C a rlo  sam p le  on ly  c o n ta in s  a  n o n -d iffrac tiv e  
c o m p o n e n t since a  s im u la tio n  of th e  d iffrac tiv e  co m p o n e n t w as n o t availab le .
G e n e ra te d  ev en ts  w ere p assed  th ro u g h  G E A N T 3 .2 1  [64] to  s im u la te  th e  Z E U S d e te c to r . 
A d d itio n a lly , a  f ra c tio n  o f th e  low -pT tra c k s  w as re jec ted  to  c o m p e n sa te  fo r th e  im p e rfec tly  
s im u la te d  loss o f such  tra c k s  [6 5 , 66]. T h e  se lec tio n  o f M o n te  C a rlo  ev en ts  to  c o m p u te  
re c o n s tru c te d  d is tr ib u tio n s  a n d  efficiency co rrec tio n s  follow ed th e  sam e  c r ite r ia  as for th e  
re c o n s tru c te d  Z E U S  d a ta ,  see sec tio n  3 .1 . P r im a ry  g e n e ra te d  p a rtic le s  w ere defined  as 
c h a rg ed  h a d ro n s  w ith  a  m ean  p ro p e r  life tim e, t  >  1 cm , w h ich  w ere p ro d u c e d  d ire c tly  o r 
from  th e  decay  o f a  p a r tic le  w ith  t  <  1 cm . T h is  d e fin itio n  is th e  sam e  as th a t  u sed  by 
A L IC E  a t  th e  L H C  [67].
5 C om p ar ison  o f  rec o n stru c ted  d a ta  and  M o n te  C arlo
T o v a lid a te  th e  e x tra c tio n  of efficiency co rrec tio n s  from  A R IA D N E  a n d  L E P T O , th e  d a ta  
a re  now  co m p a re d  to  m odel p re d ic tio n s  a t  re c o n s tru c tio n  level. T h e  d is tr ib u tio n s  o f N rec 
a n d  Q 2 a re  show n in  figure 1 . In  a d d itio n , figure 1 show s d is tr ib u tio n s  a t  g e n e ra to r  level.
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F o r th is , M o n te  C a rlo  ev en ts  w ere se lec ted  b ased  on  Q 2, E e , 9e , a n d  E  — p Z , w hich  w ere 
c a lc u la te d  u sin g  in itia l-  a n d  f in a l-s ta te  e le c tro n  m o m e n ta . T h e se  q u a n tit ie s  w ere req u ired  
to  be  in  th e  sam e in te rv a ls  as used  a t  re c o n s tru c tio n  level. G e n e ra te d  p r im a ry  p a rtic le s  
w ere se lec ted  from  th e  sam e k in e m a tic  p t  a n d  n in te rv a ls  as a t  re c o n s tru c tio n  level w ith o u t 
a  m a tc h in g  c o n s tra in t.
F ig u re  1 (a) show s th e  d is tr ib u tio n s  o f tra c k  m u ltip lic ity , w h ere  N gen d e n o te s  th e  n u m ­
b e r  o f se lec ted  g e n e ra te d  tra c k s  fo r e ith e r  A R IA D N E  o r L E P T O , a n d  N rec d e n o te s  th e  
n u m b e r  of se lec ted  re c o n s tru c te d  tra c k s  in  e ith e r  d a ta  o r  M o n te  C arlo . F ig u re  1 (b) show s 
th e  eq u iv a len t d is tr ib u tio n s  in  Q 2. T h e  re c o n s tru c te d  N rec a n d  Q 2 d is tr ib u tio n s  as p re ­
d ic te d  by  A R IA D N E  a re  c o m p a tib le  w ith  th e  d a ta  to  w ith in  a b o u t  10%, ex cep t for th e  
h ig h -N rec reg ion , w h ere  th e  d isc re p a n c y  is a b o u t 50% . T h e  m ean  v alue  o f N rec is a b o u t 5 
a n d  th e  m ean  v alue  o f Q 2 is a b o u t 30 G eV 2.
R e c o n s tru c te d  p T a n d  n tra c k  d is tr ib u tio n s  a re  show n in figure  2 . T h e  re c o n s tru c te d  
s in g le -p a rtic le  d is tr ib u tio n s  in  A R IA D N E  are  c o m p a tib le  w ith  th e  d a ta  to  w ith in  a b o u t 
10% ex cep t for th e  h ig h -p T reg ion , w h ere  th e  d isc re p a n c y  is a b o u t 15%. O w ing  to  th e  
a sy m m e tr ic  e le c tro n  a n d  p ro to n  b e a m  energ ies a n d  th e  o ccu rren ce  o f a  b eam  re m n a n t 
in  th e  p ro to n  d ire c tio n , p a r tic le  p ro d u c tio n  is e x p e c te d  to  p e a k  in  th e  fo rw ard  d ire c tio n  
n e a r  n =  4.
T h e  re c o n s tru c te d  tw o -p a rtic le  c o rre la tio n s  c 1{2} a n d  c2{2} versus N rec in  d a ta  an d  
M o n te  C arlo  a re  show n in  figure 3 . F ig u re s  3 (a) a n d  (b) re p re se n t th e  k in e m a tic  in te rv a ls  
g iven  by  p T >  0.1 G eV  a n d  no  |A n | c u t, w hile  (c) a n d  (d) re p re se n t p T >  0.5 G eV  an d  
|A n | >  2. F ro m  th e  c o m p ariso n  o f th e  full A R IA D N E  d is tr ib u tio n s  w ith  th e  d is tr ib u tio n s  
p re d ic te d  by  th e  n o n -d iffrac tiv e  co m p o n e n t only, it is c lea r th a t  th e  im p a c t o f d iffrac tio n  
o n  th e se  d is tr ib u tio n s  is sm all. T h u s , A R IA D N E  a n d  L E P T O  c a n  be  co m p ared  to  th e  
d a ta  o n  a n  eq u a l fo o tin g . I t  is c lea r t h a t  A R IA D N E  d esc rib es  c1{2} b e t te r  th a n  L E P T O  
in  p an e ls  (a) a n d  (c) w hile  th e  o p p o s ite  is t r u e  w ith  c2{2} in  p a n e l (d) w ith  a  |A n | an d  
s tro n g e r  p T c u t. F o r c2{2}, in  p an e l (b ), w hich  c o rre sp o n d s  to  th e  fu ll k in e m a tic  in te rv a l, 
n e ith e r  m odel fu lly  sa tis fa c to rily  d esc rib es  th e  d a ta .
R e c o n s tru c te d  tw o -p a rtic le  c o rre la tio n s  c1{2} as a  fu n c tio n  o f |A n | a n d  (pT ) a re  show n 
in  figure 4 . I t  is c lea r th a t  A R IA D N E  d esc rib es  th e  d a ta  m uch  b e t te r  th a n  L E P T O  in 
a ll o f th e  k in e m a tic  in te rv a ls  show n. In  c o n tra s t ,  c2{2} as a  fu n c tio n  o f |A n | a n d  (pT ) is 
d e sc rib ed  m uch  b e t te r  by  L E P T O  as show n in figure  5 . In  all cases th e  d a ta  a re  d esc rib ed  
by  a t  le a s t one  o f th e  tw o  M o n te  C a rlo  m odels re a so n a b ly  en o u g h , such  th a t  th e  efficiency 
co rrec tio n s  c a n  be  d e riv ed  reliab ly .
6 E ffic ien cy  co rrectio n s
T h e  m e a su re m e n t o f tw o -p a rtic le  c o rre la tio n s  c a n  be  a ffec ted  by  n o n -u n ifo rm  p a rtic le -  
tra c k in g  efficiency. T h e  single- a n d  tw o -p a rtic le  efficiencies w ere e s tim a te d  by  co m p a rin g  
th e  n u m b e r o f p r im a ry  p a rtic le s  o r  p a irs  as g e n e ra te d  w ith  A R IA D N E  to  th e  c o rre sp o n d in g  
re c o n s tru c te d  n u m b ers . T h e  s in g le -p a rtic le  efficiencies w ere e x tra c te d  d iffe ren tia lly  in  p t , 
n, ^ ,  ch arg e , a n d  d a ta - ta k in g  p e rio d . T w o -p a rtic le  efficiencies, w h ich  c h a ra c te r ise  th e
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degree to which two tracks close in <p can be distinguished in the CTD, were extracted 
differentially in A<p, |An|, Nch, and relative charge.
Corrections for non-uniform efficiency were applied using two types of weights. They 
were extracted in two steps from Monte Carlo event samples. In the first step, the single­
particle tracking efficiencies were calculated as the ratio of the number of reconstructed 
to generated particles passing the track-selection criteria. The weight for particle i, Wj , is 
the inverse of the single-particle tracking efficiency. Such weights are valid provided that 
there are no regions void of reconstructed particles (holes), which is the case for the chosen 
kinematic interval. Projected against px, the typical variation of wi  from its mean value is 
about 5% at high px and 15% at low px , where secondary contamination becomes larger. 
The typical variation of wi  projected against is about 5%. The true number of charged 
primary particles within the fiducial region in a given event was estimated with a weighted 
sum over the reconstructed tracks passing the track-selection criteria, Nrec:
N r e c
Nch =  Y  Wj . (6.1)
i
In a second pass over the Monte Carlo events, the wi weights were applied to the 
reconstructed particles and two-particle reconstruction efficiencies were calculated as a 
function of Ap>. The ratio of the number of generated to reconstructed pairs passing the 
track-selection criteria forms the second weight wa^. The typical variation of w a^ is about 
10% and is largest for same-sign pairs with |A<p| < 0.3 radians.
7 A n a ly s is  m eth o d
The two-particle correlation functions measured in this analysis are defined by
w h ere  ^ i a n d  a re  th e  a z im u th a l ang les o f th e  tw o  p a rtic le s . T h e  firs t su m  over e is p e r ­
fo rm ed  fo r all even ts, Nev, a n d  th e  sum s over i a n d  j  ru n  over a ll se lec ted  ch a rg ed  p a rtic le s  
in  th e  ev en t w ith  m u ltip lic ity  N rec. T h e  p a ir-c o rre c tio n  fa c to r  for n o n -u n ifo rm  acc e p tan c e  
is g iven  by  w ij  =  w iW jw av , w h ich  is n o rm alised  (see eq. 7 .1 ) in  th e  d e te rm in a tio n  of cn {2}.
T w o -p a rtic le  c o rre la tio n s  a re  a lso  re p o r te d  in  a  tw o -d im en sio n a l fo rm , w hich  is d e ­
fined  as:
C  (A n, A ^> =  B r a , (7 -2)
w h ere  S (A n , A^>) =  N^ai?se(A n , A^>) a n d  B (A n , A^>) =  N ^ S ^ A n ,  A^>) a re  th e  n u m b e r of 
p a irs  for th e  signal a n d  b a c k g ro u n d  d is tr ib u tio n s , re sp ec tiv e ly . T h ese  p a ir  d is tr ib u tio n s  
w ere fo rm ed  by  ta k in g  th e  firs t p a r tic le  from  a  g iven  ev en t a n d  th e  o th e r  from  e ith e r  
th e  sam e ev en t o r  a  d iffe ren t ev en t (m ixed ) w ith  s im ila r values o f N rec a n d  v e r te x  Z  
p o sitio n . T h e  S  d is tr ib u tio n  w as co rre c ted  w ith  w ij , w h ile  B  w as c o rre c ted  w ith  w iW j. 
B o th  d is tr ib u tio n s  w ere sy m m etrised  a long  A n  a n d  th e n  in d iv id u a lly  n o rm alised  to  u n ity  
befo re  d iv ision .
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8 S y s te m a tic  u n cer ta in tie s
In  p rin c ip le , th e  a p p lic a tio n  of th e  efficiency co rrec tio n s  as defined  in  eq. 7.1 to  th e  re ­
c o n s tru c te d  M o n te  C a rlo  d a ta  sh o u ld  recover th e  d is tr ib u tio n s  o f cn {2} a t  g e n e ra to r  level. 
H ow ever, re s id u a l d ifferences p e rs is t. T h is  is ca lled  M o n te  C a rlo  n o n -c losu re . Q u a li ta ­
tively , th e  M o n te  C a rlo  no n -c lo su re  w as o bserved  to  be  s im ila r fo r A R IA D N E  a n d  L E P T O . 
Q u a n tita tiv e ly , d ifferences w ere observ ed , b ecau se  th e  m odels p re d ic t d iffe ren t ev en t co n ­
f ig u ra tio n s  to  w hich  th e  d e te c to r  re sp o n d s  d ifferen tly . F o r th e  re su lts , th e  M o n te  C arlo  
n o n -c lo su re  values from  A R IA D N E , ^AcRIADNE, a n d  L E P T O , £LEPTO, w ere av erag ed , 5nc, 
a n d  a re  q u o te d  as a  signed  s e p a ra te  u n c e rta in ty . T h e  ty p ic a l va lues o f th is  u n c e r ta in ty  on  
cn {2} versu s  N ch w ith o u t a  c u t  on  |A n | a re  <  15%.
F u r th e r  sy s te m a tic  u n c e r ta in tie s  w ere e s tim a te d  by  c o m p a rin g  th e  c o rre la tio n s  o b ­
ta in e d  w ith  th e  d e fa u lt even t- a n d  tra c k -se le c tio n  c r ite r ia  to  th o se  o b ta in e d  w ith  varied  
se ttin g s . T h e  d ifference b e tw een  th e  cn {2} re su lts  o b ta in e d  w ith  th e  d e fa u lt a n d  th e  v aried  
s e ttin g s  w as assigned  as th e  sy s te m a tic  u n c e rta in ty . T h e  sources of sy s te m a tic  u n c e r ta in ty  
t h a t  w ere co n sid e red  a re  g iven  below  (w ith  th e  ty p ic a l va lues o f th e  u n c e r ta in ty  on  cn {2} 
versu s  N ch w ith o u t a  c u t  o n  |A n |) :
•  s e c o n d a ry -p a rtic le  c o n ta m in a tio n : th e  d e fa u lt an a ly s is  used  D C A XY,Z <  2 cm , 
w hile  for th e  v a r ia tio n  D C A XY,Z <  1 cm  w as used . T h e  u n c e r ta in ty  w as 
sy m m e trise d  ( <  10%);
•  e ffic iency -co rrec tion  u n c e r ta in ty  d u e  to  th e  choice o f M o n te  C a rlo  g e n e ra to r: th e  
d e fa u lt an a ly sis  used  A R IA D N E , w hile  for th e  v a ria tio n , L E P T O  w as used . T h e  
u n c e r ta in ty  w as la rg es t a t  h ig h  N ch ( <  10% );
•  co n sis ten cy  of cn {2} from  ev en ts  w ith  d iffe ren t p r im a ry -v e r te x  p o sitio n s , VZ : th e  
d e fa u lt an a ly s is  used  |VZ | <  30 cm . F o r th e  v a ria tio n s  e ith e r  - 3 0  <  VZ <  0 cm  
o r 0 <  VZ <  30 cm  w ere se lec ted . T h e  re su ltin g  d e v ia tio n s  w ere w eigh ted  by  th e ir  
re la tiv e  c o n tr ib u tio n  ( <  5% );
•  low -pT tra c k in g  efficiency: th e  d e fa u lt s im u la tio n  in c lu d ed  th e  low -pT tra c k  re jec tio n , 
w hile  fo r th e  v a r ia tio n  it  d id  n o t. T h e  u n c e r ta in ty  w as assigned  to  b e  h a lf  o f th e  
d ifference b e tw een  th e  d e fa u lt a n d  v aried  p ro c e d u re  a n d  w as sy m m e trise d  ( <  3% );
•  d iffe ren t d a ta - ta k in g  co n d itio n s : th e  d e fa u lt an a ly sis  u sed  all ava ilab le  d a ta ,  w hile  for 
th e  v a ria tio n s , s e p a ra te  d a ta  ta k in g  p e rio d s  w eig h ted  by  th e ir  re la tiv e  c o n tr ib u tio n  
w ere used  a n d  th e  d ifferences w ere ad d e d  in  q u a d ra tu re  a n d  used  as a  sy m m etric  
u n c e r ta in ty  ( <  2%);
•  D IS  e v en t-se lec tio n  c rite r ia : th e  chosen  E  — p Z in te rv a l, th e  sc a tte re d -e le c tro n  p o ­
la r  angle , th e  n e u ra l-n e tw o rk  id en tif ic a tio n  p ro b ab ility , a n d  th e  ex c lu d ed  e n tra n c e  
lo ca tio n s  o f th e  sc a tte re d  e le c tro n  in  th e  C A L  w ere fo u n d  to  have  a  neg lig ib le  effect.
E a c h  v a r ia tio n  w as ap p lied  to  Z E U S d a ta  as well as M o n te  C a rlo  d a ta  for th e  re c a lc u la tio n  
o f efficiency c o rrec tio n s . P o s itiv e  a n d  n eg a tiv e  sy s te m a tic  u n c e r ta in tie s  w ere s e p a ra te ly
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su m m ed  in q u a d ra tu re  to  o b ta in  th e  to ta l  sy s te m a tic  u n c e rta in ty , bsyst. T h e  values of each  
sy s te m a tic  u n c e r ta in ty  a n d  th e  full in fo rm a tio n  for th e  tw o  m odels a re  a lso  p ro v id ed  in 
ta b le s  1- 2 6 .
9 R e su lts
R e su lts  a re  p re se n te d 3 in  th e  k in e m a tic  reg ion  defined  by: Q 2 >  5 G eV 2, E e >  10 G eV , 
E  — p Z >  47 G eV , 9e >  1 ra d ia n , a n d  p r im a ry  ch a rg ed  p a rtic le s  w ith  —1.5 <  n <  2 an d  
0.1 <  p t  <  5 G eV . T h e  k in e m a tic  in te rv a ls  w ere chosen  to  avoid  c o n tr ib u tio n s  from  u n ­
w a n te d  h a rd  p rocesses a t  very  h ig h  p T a n d  to  p ro v id e  go o d  tra c k in g  efficiency.
F ig u re  6 show s C (A n , A^>) fo r low an d  h ig h  N ch a n d  for p a rtic le s  w ith  0.5 <  p T <  
5 G eV . F o r b o th  ran g es  in  N ch, a  d o m in a n t n ea r-s id e  (A^> ~  0) p e a k  is seen a t  sm all 
A n . T h e  d isp lay ed  ra n g e  in  C  w as tru n c a te d  to  i l lu s tra te  b e t te r  th e  finer s tru c tu re s  o f th e  
c o rre la tio n . A lso  in  b o th  N ch ran g es, a t  A^> ~  n  (aw ay-side), a  b ro a d  ridge-like  s tru c tu re  
is o b served . A t low N ch, a  d ip  in  th is  aw ay-side  ridge  is v isib le , w hile  a t  h ig h  N ch it is 
m o re  un ifo rm . T h e re  is no  in d ic a tio n  o f a  n ea r-s id e  ridge  w ith  o r  w ith o u t th e  s u b tra c tio n  of 
C (A n , A^>) a t  low N ch from  th a t  a t  h ig h  N ch, w h ich  w ould  be  an  in d ic a tio n  of h y d ro d y n a m ic  
co llec tiv ity . T h is  is in  c o n tra s t  to  w h a t h as  b een  o b serv ed  in  h ig h -m u ltip lic ity  pp  an d  
p  +  P b  co llisions [11- 13]. S im ilarly , a n  an a ly sis  of tw o -p a rtic le  c o rre la tio n s  in  e + e -  show s 
no  in d ic a tio n  o f a  n ea r-s id e  ridge  [25].
F ig u re  7 show s th e  N ch d e p e n d en ce  o f th e  tw o -p a rtic le  c o rre la tio n s  cn {2} fo r th e  first 
fo u r h a rm o n ics , n  =  1 — 4. R e su lts  a re  p re se n te d  fo r th e  fu ll ran g es o f |A n | a n d  p T , an d  
w ith  a  ra p id ity -se p a ra tio n  co n d itio n , | A n | >  2, for p T >  0.1 a n d  p T >  0.5 G eV . W ith o u t a 
ra p id ity  s e p a ra tio n , th e  cn {2} c o rre la tio n s  a re  s tro n g e s t a n d  p o sitiv e  a t  low N ch for all n , 
in d ic a tin g  th a t  p a rtic le s  a re  p re fe re n tia lly  e m itte d  in to  th e  sam e h em isp h ere , as e x p e c te d  
fo r th e  fra g m e n ta tio n  o f th e  s tru c k  p a r to n . T h is  is la rge ly  a b se n t fo r |A n | >  2, in d ic a tin g  
th a t  cn {2} a t  sm all m u ltip lic itie s  is d o m in a te d  m o s tly  by  sh o r t- ra n g e  co rre la tio n s . A n 
a l te rn a tiv e  w ay to  su p p ress  sh o rt-ra n g e  c o rre la tio n s  is to  use  m u ltip a r tic le  c o rre la tio n s  [28] 
such  as fo u r-p a rtic le  c u m u la n ts  cn {4}, w h ich  ex p lic itly  rem oves th e m . O w ing  to  lim ited  
s ta tis t ic s , th e y  w ere n o t s tu d ie d  here.
A ll cn {2} c o rre la tio n s  d e p e n d  o n ly  w eak ly  on  N ch fo r N ch >  15. F o r |A n | >  2 , c1{2} 
a n d  c3{2} b ecom e n eg a tiv e , w h ich  is e x p e c te d  from  th e  effects of g loba l m o m e n tu m  co n ­
se rv a tio n , e.g . b ack -to -b ack  d ije t-lik e  p rocesses w ith  large  e ta  s e p a ra tio n  b e tw een  je ts . 
F o r p T >  0.5 G eV , c 1{2} (c2{2}) e x h ib it s tro n g e r  n eg a tiv e  (p o sitiv e ) c o rre la tio n s  th a n  for 
p T >  0.1 G eV .
S im ila r co n c lusions c a n  b e  d ra w n  by  co m p a rin g  figure 6 to  figure 7 . F o r low N ch a n d  no 
|A n | c u t, th e  p e a k  in  figure  6 is th e  d o m in a n t s t ru c tu re  from  w hich  c 1{2} =  ((cos A ^ ) )  >  0 
a n d  c2{2} =  ( (c o s 2A^>)) >  0 a re  ex p e c te d . F o r la rg e  values o f N ch, |A n | a n d  p T , th e  aw ay- 
side rid g e  becom es th e  d o m in a n t s tru c tu re , w h ich  leads to  th e  p a t te r n  ( ( c o s 2A^>)) >  0 
a n d  ((cos A ^ ) )  <  0. I t  c a n  b e  seen th a t  |c 1{2}| is m uch  la rg e r th a n  |c2{2}| a t  h ig h  N ch an d  
| A n | . T h is  reflec ts t h a t  inc lusive  N C  D IS  ev en ts  have  a  m ore  d ire c te d  th a n  e llip tic  even t 
topo logy . T h is  is in  c o n tra s t  to  sy stem s w ith  la rg e r in te ra c tio n  reg ions, w h ere  th e  p o sitiv e
3The values are given in tables 1- 26.
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m a g n itu d e  o f c2{2} is m u ch  la rg e r th a n  th e  n eg a tiv e  m a g n itu d e  o f c i{2} [68], w hich  is an  
e x p e c te d  s ig n a tu re  of h y d ro d y n a m ic  co llec tiv ity .
F ig u re  8 show s th e  tw o -p a rtic le  c o rre la tio n s  as a  fu n c tio n  o f ra p id ity  se p a ra tio n  |A n |. 
C o m p a re d  to  re su lts  for p T >  0.1 G eV , th e  c o rre la tio n s  w ith  p T >  0.5 G eV  a re  m ore  
p ro n o u n ced , as e x p e c te d  from  p a rtic le s  in  je t- lik e  s tru c tu re s . T h e  m ean  values o f p T in  
th e  low- a n d  h ig h -p T in te rv a ls  a re  0.6 a n d  1.0 G eV , respective ly . T h e  c o rre la tio n s  c1{2} 
a n d  c3{2} have q u a lita tiv e ly  s im ila r d ep en d en ces  on  |A n | b u t  w ith  d iffe ren t m o d u la tio n  
s tre n g th s . B o th  ch an g e  sign  n e a r  |A n | =  1, w h ich  show s th a t  th e  sh o rt-ra n g e  c o rre la tio n s  
e x te n d  u p  to  a b o u t one  u n it  o f ra p id ity  s e p a ra tio n , a f te r  w h ich  th e  lo n g -ran g e  effects, 
such  as g loba l m o m e n tu m  co n se rv a tio n , b eco m e d o m in a n t c o n tr ib u tio n s  to  c1{2} a n d  c3{2}. 
In te g ra te d  for p T >  0.1 G eV , c2{2} a p p ro ach es  zero  for |A n | >  2 . P o s itiv e  c o rre la tio n s  
o b serv ed  in  c2{2} fo r p T >  0.5 G eV  e x te n d  o u t to  | A n | ~  3.
In  figure 9 , c 1{2} a n d  c2{2} a re  p lo tte d  versu s  (pT ) w ith  |A n | >  2 in  low- a n d  h igh- 
m u ltip lic ity  reg ions. T h e  th ird  a n d  fo u r th  h a rm o n ic  c o rre la tio n  fu n c tio n s  have m uch  la rg e r 
s ta t is t ic a l  u n c e r ta in tie s  a n d  a re  th e re fo re  n o t show n. C o rre la tio n s  a t  low N ch w ere d o w n ­
scaled  by  th e  fa c to r  (N ch)low /  ( N * ) high =  0.4, w h ere  (N ch)low ((N ch)high) =  6.7 (16.8). 
S tu d ies  in  heav y -io n  co llisions su g g est th a t  c o rre la tio n s  u n re la te d  to  h y d ro d y n a m ic  collec­
tiv i ty  c o n tr ib u te  to  cn {2} as 1 /N ch [6 9 , 70]. A p p ly in g  th e  sca ling  fa c to r  p ro v id es  a  b e t te r  
m ean s to  co m p are  a n d  in v e s tig a te  th e  po ssib le  co llec tive  effects, w h ich  e n te r  each  m u lti­
p lic ity  in te rv a l d ifferen tly , a n d  in v e s tig a te  if th e re  is a n  excess o f th e  c o rre la tio n s  a t  h igh  
m u ltip lic itie s . F o r b o th  c1{2} a n d  c2{2}, th e  c o rre la tio n  s tre n g th  grow s w ith  in c rea s in g  (pT ) 
u p  to  a  few  G eV , w hich  is u n iv e rsa lly  o bserved  in  a ll co llision  sy stem s [10- 16]. D e sp ite  th e  
o b serv ed  excess of c o rre la tio n  s tre n g th  for c2{2} a t  h igh  co m p ared  to  low m u ltip lic ity , an  
even  s tro n g e r  excess is o b serv ed  for c1{2}, w hich, as d esc rib ed  above, is d o m in a te d  by  d ije t ­
like p rocesses. T h is  su g g ests  t h a t  th e  1 /N ch sca ling  in sp ired  by  o b se rv a tio n s  in  h eavy-ion  
co llisions m ay  n o t be  a p p ro p r ia te  fo r ep sc a tte r in g .
C o m p ariso n s  o f c2{2} a t  low a n d  h ig h  m u ltip lic ity , as well as fits  to  C (A n , A^>), have 
b een  p e rfo rm ed  a t  R H IC  a n d  L H C . T h e  la b o ra to ry  ra p id ity  w indow  used  in  th e  an a ly sis  
p re se n te d  h ere  is lo c a te d  a b o u t  2 -5  u n its  aw ay from  th e  p e a k  of th e  p ro to n  fra g m e n ta tio n  
reg ion  a t  n ~  4 (figure 2) . T h e  L H C  m e a su re m e n ts  in  pp  co llisions w ere m ad e  in  be tw een  
tw o  w ide f ra g m e n ta tio n  p eak s w hich  a re  s e p a ra te d  by  a b o u t  4 u n its  [71- 73]. D e sp ite  th is  
d ifference in  ra p id ity  coverage, th e  ty p ic a l m a g n itu d e s  o f c2{2} a re  co m p ared . T h e  v alue  of 
c2{2} a t  R H IC  [15, 16] a n d  L H C  [10- 14] lies in  th e  ran g e  0 .002 -0 .01  a t  p T «  1 G eV  [14]. 
A t a  s im ila r p T value, th e  c o rre sp o n d in g  d ifference b e tw een  th e  c e n tra l va lues of c2{2} 
a t  low an d  h igh  m u ltip lic ity  in  figure  9 is a b o u t 0.01. T h e  fu r th e r  u n d e rs ta n d in g  of th e  
s im ila rity  o f th e  c2{2} excess o b serv ed  in  b o th  ep a n d  pp, to g e th e r  w ith  th e  m uch  la rg e r c1{2} 
excess re la tiv e  to  t h a t  fo r c2{2} in  ep, w ould  req u ire  a  c o n s is te n t m o d ellin g  of m u lti-p a r tic le  
p ro d u c tio n  in  b o th  co llision  sy stem s.
T h e  g e n e ra te d  c o rre la tio n s  in  L E P T O  a n d  A R IA D N E  a re  co m p a re d  to  th e  m easu red  
c o rre la tio n s  c1{2} a n d  c2{2} in  figures 10- 12 . In  figure 10, g e n e ra te d  c o rre la tio n s  a re  com ­
p a re d  to  c 1{2} a n d  c2{2} versus N ch(a) an d  (b) w ith o u t a n d  (c) a n d  (d) w ith  a  |A n | c u t. 
T h e  A R IA D N E  p re d ic tio n  is show n w ith  an d  w ith o u t a  d iffrac tiv e  c o m p o n e n t. F ig u re s  10 
(e) a n d  (f) show  th e  e x p e c ta tio n s  from  th e  m odels for <  1 a n d  2 je ts . M assless je ts  w ere 
re c o n s tru c te d  from  g e n e ra te d  h a d ro n s  u sin g  th e  kT a lg o rith m  [74] w ith  A R  =  1, ra p id ity
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less th a n  3, a n d  a t  leas t 2 G eV  of tra n sv e rse  en e rg y  in  th e  la b o ra to ry  fram e. F ig u re s  10 (e) 
a n d  (f) confirm  th a t  d ije t-lik e  p rocesses a re  re sp o n sib le  fo r th e  la rg e  values o f |c i{2}| an d  
|c2{2}|. T h e  m odels a re  ab le  to  re p ro d u c e  th e  q u a lita tiv e  fe a tu re s  o f th e  d a ta  b u t  do  n o t 
give a  q u a n ti ta t iv e  d e sc r ip tio n  in  c e r ta in  reg ions. B o th  L E P T O  a n d  A R IA D N E  p re d ic t an  
in c rease  o f in te g ra te d  c2{2} a t  h ig h  N ch, w hich  th e  d a ta  d o  n o t show .
T h e  c o rre la tio n s  p ro je c te d  a g a in s t |A n | a n d  (px) in  figures 11 a n d  12 confirm  th e  
o b se rv a tio n  a t  re c o n s tru c tio n  level (sec tio n  5) th a t  A R IA D N E  d esc rib es  c 1{2} b e t te r  th a n  
L E P T O  w hile  th e  o p p o s ite  is t ru e  for c2{2}. In  p a r tic u la r ,  it  is c lea r th a t  lo n g -ran g e  
c o rre la tio n s  ( |A n | >  2) a re  u n d e re s tim a te d  by  L E P T O  for th e  firs t h a rm o n ic  w hile  th e y  
a re  o v e re s tim a te d  by  A R IA D N E  for th e  second  h a rm o n ic . T h e  g ro w th  of c2{2} c o rre la tio n s  
w ith  (px ) is g re a tly  o v e re s tim a te d  by  th e  A R IA D N E  m odel.
10 S u m m a ry  an d  o u tlo o k
T w o -p a rtic le  a z im u th a l c o rre la tio n s  have b een  m easu red  w ith  th e  Z E U S  d e te c to r  a t  H E R A  
in  n e u tra l  c u rre n t d eep  in e la s tic  ep s c a tte r in g  a t  a /s  =  318 G eV , u sin g  a n  in te g ra te d  lu m i­
n o sity  o f 366 ±  7 p b - 1 . T h e  k in e m a tic  reg ion  o f th e  se lec ted  p r im a ry  ch a rg ed  p a r tic le s  in  
th e  la b o ra to ry  fram e  is 0.1 <  p x  <  5 G eV  a n d  - 1 .5  <  n <  2. T h e  D IS  s c a tte re d  e lec tro n  
w as c o n s tra in e d  to  have a  p o la r  an g le  g re a te r  th a n  1 ra d ia n  re la tiv e  to  th e  p ro to n  b eam  
d ire c tio n , w ith  en e rg y  la rg e r th a n  10 G eV , a n d  Q 2 >  5 G eV 2. T h e  ev en ts  w ere req u ired  to  
have  E  — p Z >  47 G eV .
T h e  c o rre la tio n s  w ere m e asu red  fo r ev en t m u ltip lic itie s  u p  to  six  tim es  la rg e r th a n  
th e  av erag e  (N ch) «  5. T h e re  is no  in d ic a tio n  o f a  n ea r-s id e  ridge  in  C (A n , A^>). S tro n g  
lo n g -ran g e  a n ti-c o rre la tio n s  a re  o b serv ed  w ith  c1{2} as e x p e c te d  from  g loba l m o m e n tu m  
co n se rv a tio n . F o r p x  >  0.5 G eV , th e  o b serv ed  a n ti-c o rre la tio n s  in  c 1{2} a re  s tro n g e r  th a n  
th e  c o rre la tio n s  in  c2{2}, w hich  in d ic a te s  t h a t  th e y  o r ig in a te  from  h a rd  p rocesses a n d  n o t 
th e  co llec tive  effects th a t  c h a ra c te r ise  R H IC  a n d  L H C  d a ta  a t  h ig h  m u ltip lic itie s .
M odels o f D IS , w h ich  a re  ab le  to  re p ro d u c e  d is tr ib u tio n s  of Q 2 a n d  s in g le -p a rtic le  
sp e c tra , a re  ab le  to  q u a lita tiv e ly  d esc rib e  tw o -p a rtic le  c o rre la tio n s  b u t  d o  n o t d e sc rib e  all 
d is tr ib u tio n s  q u a n tita tiv e ly . In  p a r tic u la r ,  L E P T O  p rov ides a  b e t te r  d e sc r ip tio n  o f c2{2}, 
w hile  A R IA D N E  d esc rib es  c1{2} b e tte r .
T h e  m e a su re m e n ts  d e m o n s tra te  t h a t  th e  co llec tive  effects recen tly  o b serv ed  a t  R H IC  
a n d  L H C  a re  n o t o b serv ed  in  inc lusive  N C  D IS  collisions. F u tu re  s tu d ie s  w ith  p h o to p ro d u c ­
tio n  a re  e x p e c te d  to  shed  ligh t on  th e  ev o lu tio n  o f th e  m u lti-p a r tic le  p ro d u c tio n  m ech an ism  
from  D IS  to  h a d ro n ic  collisions, w h ere  th e  size of th e  in te ra c tio n  reg ion  changes from  a 
f ra c tio n  o f a  fe m to m e te r  to  fem to m e te rs .
A ck n o w led g m en ts
W e a p p re c ia te  th e  c o n tr ib u tio n s  to  th e  c o n s tru c tio n , m a in te n a n c e  a n d  o p e ra tio n  of th e  
Z E U S  d e te c to r  of m a n y  peo p le  w ho  a re  n o t lis ted  as a u th o rs . T h e  H E R A  m ach in e  g ro u p  
a n d  th e  D E S Y  c o m p u tin g  s ta ff  a re  e sp ec ia lly  acknow ledged  fo r th e ir  success in  p ro v id in g  
ex ce llen t o p e ra tio n  of th e  co llider a n d  th e  d a ta -a n a ly s is  e n v iro n m e n t. W e th a n k  th e  D E S Y  
d ire c to ra te  fo r th e ir  s tro n g  s u p p o r t  a n d  en co u rag em en t.
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A  F igu res
F ig u re  1. R econstructed distributions of (a) m ultiplicity and (b) Q 2 in d a ta  com pared to  L E PT O  
and ARIADNE model predictions. The reconstructed  M onte Carlo d istributions are norm alised to  
the to ta l num ber of reconstructed  events in data . G enerator-level distributions are also shown 
using the same scale factors as for the reconstructed  distributions. The norm alisation procedure for 
L E P T O  follows th a t for ARIADNE. The sta tistical uncertainties are smaller th an  the m arker size.
F ig u re  2. R econstructed distributions of (a) p T and (b) n in d a ta  com pared to  L E PT O  and 
ARIADNE. The reconstructed distributions are first norm alised by their respective to ta l num ber 
of events, N ev. The generator-level predictions of ARIADNE are norm alised to  reconstructed 
A RIADNE a t (a) p T =  0.1 GeV and a t (b) n =  0. The o ther model predictions have been norm alised 
by the same factor (1.3). The kink in the  ARIADNE prediction near n =  8 arises from the 
contribution of diffractive events where the incoming proton rem ains in tact. The o ther details are 
as in figure 1.
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N rec N rec
F ig u re  3. R econstructed ci{2} and c2{2} versus N rec. The (a) and (b) panels represent the kine­
m atic intervals given by p T >  0.1 GeV and no |An| cut. The (c) and (d) panels are further 
constrained by p T >  0.5 GeV and |An| >  2. The predictions from ARIADNE, ARIADNE non- 
diffractive, and L E P T O  are shown. The ARIADNE non-diffractive prediction is often hidden by 
the band  of the full ARIADNE prediction. S tatistical uncertainties are shown w ith  vertical lines 
for ZEUS d a ta  and w ith bands for the  M onte C arlo predictions.
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F ig u re  4. R econstructed ci{2} versus |An| and (pT). The (a) and (b) panels represent the kinem atic 
intervals given by p T >  0.1 GeV and no | An| cut. The (c) and (d) panels are further constrained 
to  p T >  0.5 GeV and | An| >  2, respectively. The o ther details are as in figure 3 .
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F ig u re  5. R econstructed c2{2} as a function of |An| and (pT). The other details are as in figure 4 .
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F ig u re  6 . Two-particle correlation C (A n, A^>) for (a) low and (b) high N ch. The peaks near the 
origin have been trunca ted  for b e tte r  visibility of the  finer structures of the correlation. The plots 
were sym m etrised along An. No sta tistical or system atic uncertainties are shown.
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F ig u re  7. Correlations cn {2} as a function of N ch for (a) n  =  1, (b) n  =  2, (c) n  =  3, (d) 
n  =  4, w ith and w ithout a rap id ity  separation, and for low- and high-pT intervals. The sta tistical 
uncertainties are shown as thick vertical lines although they  are typically smaller th an  the m arker 
size. System atic uncertainties from the M onte Carlo non-closure (see section 8) are shown as boxes. 
The o ther system atic uncertainties are shown as a th in  vertical capped line.
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F ig u re  8 . C orrelations cn {2} for 15 <  N ch <  30 as a function of |Ap| for (a) n  = 1 ,  (b) n  =  2, (c) 
n  =  3, (d) n  =  4. Two selections of transverse m om entum  intervals are shown: p T >  0.1 GeV and 
p T >  0.5 GeV. The other details are as in figure 7.
F i g u r e  9 . C o r r e la t i o n s  c 1{2} a n d  c 2{2 } a s  a  f u n c t io n  o f  (p T ) fo r  (a )  lo w  a n d  (b )  h ig h  N ch. L o w  N ch
c o r r e l a t i o n s  a r e  d o w n - s c a le d  b y  a  f a c to r  o f  ( N ch) low /  ( N ch) high a s  e x p la in e d  in  t h e  t e x t .  T h e  o th e r
d e ta i l s  a r e  a s  in  f ig u re  7 .
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F ig u re  10. C orrelations ci{2} and c2{2} w ith and w ithout a rap id ity  separation as a function of 
N ch com pared to  the  predictions from M onte Carlo event generators. C orrelations m easured in the 
full kinem atic interval are shown in (a) and (b), while (c) and (d) represent the  interval given by 
p T >  0.5 GeV and |An| >  2. Panels (e) and (f) separate out contributions from events w ith <  1 je t 
and 2 je ts. The correlation from a non-diffractive com ponent in ARIADNE is shown w ith dashed 
lines. The other details are as in figure 7 .
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F ig u re  11. C orrelations c i{2} as a function of |An| and (pT) for 15 <  N ch <  30. Also shown 
are generated correlations from M onte Carlo models. C orrelations m easured in the full kinem atic 
interval are shown in (a) and (b), while (c) and (d) are further constrained by p T >  0.5 GeV and 
|An| >  2, respectively. The o ther details are as in figure 7 .
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F ig u re  12. Correlations c2{2} as a function of |An| and (pT) for 15 <  N ch <  30. Also shown 
the predictions from M onte Carlo event generators. The other details are as in figure 11.
are
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B  T ab les
T a b le  1. c1{2} versus N ch from figure 7 (a) and figure 10 (a), p T >  0.1 GeV, no |An| cut; &stat, &syst 
and &nc denote the statistical, system atic and M onte Carlo non-closure uncertainties, respectively.
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Nch ci{2} ^stat ^syst ^nc ^ARIADNE ^LEPTOunc
1.5-2.5
2.5-3.5
3.5-4.5
4.5-5.5
5.5-6.5
6.5-7.5
7.5-8.5
8.5-9.5
9.5-10.5
10.5-11.5
11.5-12.5
12.5-13.5
13.5-14.5
14.5-15.5
15.5-16.5
16.5-17.5
17.5-18.5
18.5-19.5
19.5-20.5
20.5-22.5
22.5-24.5
24.5-27.5
27.5-30.5
+0.35
+0.29
+0.24
+0.19
+0.15
+0.12
+0.10
+0.08
+0.07
+0.06
+0.05
+0.05
+0.04
+0.04
+0.03
+0.03
+0.03
+0.03
+0.02
+0.02
+0.02
+0.02
+0.01
± 2 .6  x 10—4 
± 1 .6  x 10—4 
± 1 .2  x 10—4 
± 1 .0  x 10—4 
± 9 .2  x 10—5 
± 8 .7  x 10—5 
± 8 .4  x 10—5 
± 8 .5  x 10—5 
± 8 .7  x 10—5 
± 9 .2  x 10—5 
± 9 .9  x 10—5 
±1.1 x 10—4 
± 1 .2  x 10—4 
± 1 .4  x 10—4 
± 1 .6  x 10—4 
± 1 .8  x 10—4 
±2.1 x 10—4 
± 2 .5  x 10—4 
± 3 .0  x 10—4 
± 2 .8  x 10—4 
± 4 .2  x 10—4 
± 6 .0  x 10—4 
± 1 .2  x 10—3
+2.0x10-2
— 2.0x 10-2 
+ 1.4x10-2
— 1.4x10-2 
+7.2x10-3
— 7.2x10-3 
+5.3x 10-3 
—5.5x10-3 
+4.2x 10-3 
—4.3x10-3 
+3.5x 10-3 
—3.7x10-3 
+2.9x10-3 
—3.1x10-3 
+2.7x 10-3
— 2.8x10-3 
+2.4x10-3
— 2.5x10-3 
+2.2x 10-3
— 2.4x10-3 
+ 1.9x10-3
— 2.0x10-3 
+ 1.3x 10-3
— 1.7x10-3 
+ 1.0x10-3
— 1.5x10-3 
+9.4x 10-4
— 1.3x10-3 
+ 1.1x 10-3
— 1.4x10-3 
+ 1.0x 10-3
— 1.4x10-3 
+9.1x 10-4
— 1.3x10-3 
+7.4x 10-4
— 1.2x10-3 
+5.8x10-4
— 1.0x10-3 
+ 1.2x 10-3
— 1.5x10-3 
+ 1.5x10-3
— 1.7x10-3 
+ 1.5x 10-3
— 1.6x10-3 
+8.1x 10-4 
—8.3x10-4
+2.8  x 10—2 
+ 1 .7  x 10—2 
+ 4 .7  x 10—3 
+ 9 .7  x 10—4 
-2 .3  x 10—3 
-3 .6  x 10—3 
-4 .6  x 10—3 
-4 .9  x 10—3 
-4 .3  x 10—3 
-3 .8  x 10—3 
- 3 .7  x 10—3 
-3 .8  x 10—3 
-3 .6  x 10—3 
-2 .8  x 10—3 
-2 .2  x 10—3 
-1 .6  x 10—3 
-1 .4  x 10—3 
-9 .4  x 10—4 
+4.9  x 10—4 
+1.0  x 10—3 
+2.6  x 10—3 
+3.0  x 10—3 
+2.5  x 10—3
+3.2 x 10—2 
+1.9 x 10—2 
+4.1 x 10—3 
+1.3 x 10—3 
-3 .8  x 10—3 
-3 .6  x 10—3 
-4 .7  x 10—3 
-4 .7  x 10—3 
-4 .0  x 10—3 
-3 .4  x 10—3 
-3 .2  x 10—3 
-3 .3  x 10—3 
-3 .2  x 10—3 
-2 .6  x 10—3 
-2 .0  x 10—3 
-1 .7  x 10—3 
-1 .6  x 10—3 
-1 .2  x 10—3 
+5.7  x 10—4 
+7.5 x 10—4 
+1.4 x 10—3 
+1.4 x 10—3 
+1.2 x 10—3
+2.3  x 10—2 
+  1.4 x 10—2 
+5.2  x 10—3 
+6.9  x 10—4 
-8 .1  x 10—4 
-3 .6  x 10—3 
-4 .6  x 10—3 
-5 .1  x 10—3 
-4 .6  x 10—3 
-4 .3  x 10—3 
-4 .2  x 10—3 
-4 .3  x 10—3 
-4 .0  x 10—3 
-3 .0  x 10—3 
-2 .3  x 10—3 
-1 .6  x 10—3 
-1 .3  x 10—3 
-6 .5  x 10—4 
+4.1 x 10—4 
+  1.2 x 10—3 
+ 3 .7  x 10—3 
+4.5  x 10—3 
+ 3 .7  x 10—3
Table 2 . c1{2} versus N ch from figure 7 (a), p T >  0.1 GeV, |An| >  2; &stat, &syst and &nc denote the 
sta tistical, system atic and M onte Carlo non-closure uncertainties, respectively.
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Nch C1 {2} ^stat ^syst ^nc ^ARIADNE ^LEPTOunc
1.5-2.5
2.5-3.5
3.5-4.5
4.5-5.5
5.5-6.5
6.5-7.5
7.5-8.5
8.5-9.5
9.5-10.5
10.5-11.5
11.5-12.5
12.5-13.5
13.5-14.5
14.5-15.5
15.5-16.5
16.5-17.5
17.5-18.5
18.5-19.5
19.5-20.5
20.5-22.5
22.5-24.5
24.5-27.5
27.5-30.5
+0.023
+0.017
+0.009
-0 .000
-0 .009
-0 .0 1 7
-0 .0 2 7
-0 .033
-0 .0 3 7
-0 .042
-0 .0 4 7
-0 .049
-0 .053
-0 .054
-0 .056
-0 .0 5 7
-0 .059
-0 .059
-0 .061
-0 .058
-0 .0 5 7
-0 .052
-0 .044
±1.4  x 10—3 
±6.9  x 10—4 
±4.5  x 10—4 
±3.4  x 10—4 
±2.9  x 10—4 
±2.6  x 10—4 
±2.5  x 10—4 
±2.4  x 10—4 
±2.5  x 10—4 
±2.6  x 10—4 
±2.8  x 10—4 
±3.1 x 10—4 
±3.4  x 10—4 
±3.9  x 10—4 
±4.5  x 10—4 
±5.3  x 10—4 
±6.3  x 10—4 
±7.5  x 10—4 
±9.0  x 10—4 
±8 .7  x 10—4 
±1.3  x 10—3 
±2.0  x 10—3 
±4.0  x 10—3
+4'9x 1 0-3 
—4'8x 1 0-3 
+ 2'9x 1 0-3 
—3' 1x 1 0-3 
+ 1'4x 1 0-3
— 1 '7x 1 0-3 
+ 1'3x 1 0-3
— 1 '8x 1 0-3 
+ 1'4x 1 0-3
— 1 '8x 1 0-3 
+ 1'5 x 10-3
— 2'1x10-3 
+ 2' 1 x 10-3
— 2'5x10-3 
+ 2'6x 10-3 
—3'0x10-3 
+ 2'8x 10-3 
—3'1x10-3 
+ 2'7 x 10-3 
—3'0x10-3 
+3' 1 x 10-3 
—3'2x10-3 
+3'8x 10-3 
—3'8x10-3 
+3'8x 10-3 
—3'8x10-3 
+3'6x 10-3 
—3'6x10-3 
+3'2 x 10-3 
—3'3x10-3 
+ 2'4x 10-3
— 2'7x10-3 
+ 2'7 x 10-3 
—3'0x10-3 
+ 2'5 x 10-3
— 2'7x10-3 
+3'0x 10-3
— 2'8x10-3 
+ 2'7 x 10-3
— 2'2x10-3 
+3'4x 10-3
— 2'3x10-3 
+5'3x 10-3 
—4'5x10-3 
+4'4x 10-3 
—3'7x10-3
+8.0  x 10—3 
+ 5 .7  x 10—3 
+ 2 .7  x 10—3 
+  1.8 x 10—3 
+  1.1 x 10—3 
+  1.6 x 10—3 
+2.6  x 10—3 
+3.4  x 10—3 
+ 3 .7  x 10—3 
+4.0  x 10—3 
+4.2  x 10—3 
+4.5  x 10—3 
+5.0  x 10—3 
+5.5  x 10—3 
+ 5 .7  x 10—3 
+5.9  x 10—3 
+ 5 .7  x 10—3 
+5.1 x 10—3 
+4.8  x 10—3 
+4.5  x 10—3 
+3.8  x 10—3 
+4.5  x 10—3 
+3.2  x 10—3
+8.6  x 10—3 
+ 5 .7  x 10—3 
+2.2  x 10—3 
+1.8  x 10—3 
+1.2  x 10—3 
+2.1 x 10—3 
+3.1 x 10—3 
+3.9  x 10—3 
+4.1 x 10—3 
+4.3  x 10—3 
+4.6  x 10—3 
+5.0  x 10—3 
+5.4  x 10—3 
+5.8  x 10—3 
+6.1 x 10—3 
+5.9  x 10—3 
+5.0  x 10—3 
+3.8  x 10—3 
+3.2  x 10—3 
+2.2  x 10—3 
+ 1 .7  x 10—3 
+1.0  x 10—3 
+8.6  x 10—4
+7.5 x 10—3 
+5.6 x 10—3 
+3.2 x 10—3 
+1.7  x 10—3 
+8.9 x 10—4 
+1.2 x 10—3 
+2.0 x 10—3 
+2.9 x 10—3 
+3.3 x 10—3 
+3.7  x 10—3 
+3.7  x 10—3 
+4.0 x 10—3 
+4.6 x 10—3 
+5.1 x 10—3 
+5.3 x 10—3 
+5.8 x 10—3 
+6.5 x 10—3 
+6.5 x 10—3 
+6.5 x 10—3 
+6.7  x 10—3 
+6.0 x 10—3 
+8.0 x 10—3 
+5.4 x 10—3
Table 3 . c1{2} versus N ch from figure 7 (a) and figure 10 (c), p T >  0.5 GeV, |An| >  2; &stat, &syst 
and &nc denote the statistical, system atic and M onte Carlo non-closure uncertainties, respectively.
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Nch C1{2} ^stat ^syst ^nc ^ARIADNE ^LEPTOunc
1.5-2.5
2.5-3.5
3.5-4.5
4.5-5.5
5.5-6.5
6.5-7.5
7.5-8.5
8.5-9.5
9.5-10.5
10.5-11.5
11.5-12.5
12.5-13.5
13.5-14.5
14.5-15.5
15.5-16.5
16.5-17.5
17.5-18.5
18.5-19.5
19.5-20.5
20.5-22.5
22.5-24.5
24.5-27.5
27.5-30.5
+0.02
+0.00
-0 .0 1
-0 .0 3
-0 .0 5
-0 .0 7
-0 .0 9
-0 .1 0
-0 .1 1
-0 .1 2
-0 .1 3
-0 .1 3
-0 .1 4
-0 .1 4
-0 .1 4
-0 .1 5
-0 .1 4
-0 .1 4
-0 .1 4
-0 .1 4
-0 .1 3
-0 .1 4
-0 .0 9
± 3 .3  x 10—3 
± 1 .7  x 10—3 
±1.1 x 10—3 
± 8 .6  x 10—4 
± 7 .3  x 10—4 
± 6 .6  x 10—4 
± 6 .3  x 10—4 
± 6 .2  x 10—4 
± 6 .4  x 10—4 
± 6 .7  x 10—4 
± 7 .2  x 10—4 
± 7 .9  x 10—4 
± 8 .8  x 10—4 
± 1 .0  x 10—3 
±1.1 x 10—3 
± 1 .3  x 10—3 
± 1 .6  x 10—3 
± 1 .9  x 10—3 
± 2 .2  x 10—3 
± 2 .2  x 10—3 
± 3 .3  x 10—3 
± 4 .9  x 10—3 
± 9 .7  x 10—3
+ 1'0x 10-2
— 1'1x10-2 
+6'1x10-3
— 6'4x10-3 
+3'6x 10-3 
—3'6x10-3 
+3'5x 10-3 
—3'5x10-3 
+3'4x 10-3 
—3'5x10-3 
+2'2x 10-3
— 2'6x10-3 
+2'3x 10-3
— 2'6x10-3 
+2'3x 10-3
— 2'6x10-3 
+2'6x 10-3
— 2'8x10-3 
+2'5x 10-3
— 2'6x10-3 
+3'0x 10-3 
—3'0x10-3 
+4'0x 10-3 
—4'0x10-3 
+3'0x 10-3 
—3'2x10-3 
+3'3x 10-3 
—3'4x10-3 
+3'0x 10-3 
—3'4x10-3 
+3'2x 10-3 
—3'6x10-3 
+3' 1x 10-3 
—3'8x10-3 
+4'5x 10-3 
—4'8x10-3 
+6'6x 10-3
— 6'4x10-3 
+7'4x 10-3
— 6'0x10-3 
+ 1'1x10-2 
—8'6x10-3 
+ 1'0x 10-2
— 9'1x10-3 
+7'6x 10-3
— 7'2x10-3
+1.3  x 10—2 
+9.9  x 10—3 
+5.9  x 10—3 
+4.6  x 10—3 
+3.9  x 10—3 
+4.5  x 10—3 
+5.1 x 10—3 
+4.9  x 10—3 
+4.4  x 10—3 
+ 3 .7  x 10—3 
+3.4  x 10—3 
+3.0  x 10—3 
+3.1 x 10—3 
+3.4  x 10—3 
+3.8  x 10—3 
+2.8  x 10—3 
+1.6  x 10—3 
+9.5  x 10—5 
-6 .6  x 10—4 
-6 .6  x 10—4 
-3 .4  x 10—3 
-5 .3  x 10—3 
-5 .3  x 10—3
+1.3 x 10—2 
+9.5 x 10—3 
+4.9 x 10—3 
+4.5 x 10—3 
+3.9 x 10—3 
+4.5 x 10—3 
+4.9 x 10—3 
+4.1 x 10—3 
+3.1 x 10—3 
+2.1 x 10—3 
+1.6 x 10—3 
+1.1 x 10—3 
+7.7  x 10—4 
+1.1 x 10—3 
+1.4 x 10—3 
+7.5 x 10—4 
-1 .4  x 10—3 
-2 .5  x 10—3 
-3 .2  x 10—3 
-2 .6  x 10—3 
-7 .7  x 10—3 
-1 .0  x 10—2 
-9 .1  x 10—3
+  1.3 x 10—2 
+  1.0 x 10—2 
+7.0  x 10—3 
+ 4 .7  x 10—3 
+3.9  x 10—3 
+4.5  x 10—3 
+5.3  x 10—3 
+5.6  x 10—3 
+ 5 .7  x 10—3 
+5.3  x 10—3 
+5.2  x 10—3 
+5.0  x 10—3 
+5.4  x 10—3 
+ 5 .7  x 10—3 
+6.2  x 10—3 
+4.9  x 10—3 
+4.6  x 10—3 
+ 2 .7  x 10—3 
+  1.8 x 10—3 
+  1.2 x 10—3 
+9.8  x 10—4 
-4 .8  x 10—4 
-1 .4  x 10—3
Table 4 . c2{2} versus N ch from figure 7 (b) and figure 10 (b), p T > 0.1 GeV, no |A n| cut; 6stat, 6syst 
and 6nc denote the statistical, system atic and M onte Carlo non-closure uncertainties, respectively.
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Nch C2{2} ^stat ^syst ^nc ^ARIADNE ^LEPTOunc
1.5-2.5
2.5-3.5
3.5-4.5
4.5-5.5
5.5-6.5
6.5-7.5
7.5-8.5
8.5-9.5
9.5-10.5
10.5-11.5
11.5-12.5
12.5-13.5
13.5-14.5
14.5-15.5
15.5-16.5
16.5-17.5
17.5-18.5
18.5-19.5
19.5-20.5
20.5-22.5
22.5-24.5
24.5-27.5
27.5-30.5
+0.146
+0.113
+0.090
+0.071
+0.058
+0.051
+0.048
+0.045
+0.042
+0.041
+0.041
+0.042
+0.042
+0.043
+0.043
+0.043
+0.045
+0.045
+0.045
+0.042
+0.046
+0.043
+0.047
±2 .7  x 10—4 
±1 .7  x 10—4 
±1.2  x 10—4 
±1.0  x 10—4 
±9.2  x 10—5 
±8.6  x 10—5 
±8.3  x 10—5 
±8.3  x 10—5 
±8.6  x 10—5 
±9.0  x 10—5 
±9 .7  x 10—5 
±1.1 x 10—4 
±1.2  x 10—4 
±1.4  x 10—4 
±1.6  x 10—4 
±1.8  x 10—4 
±2.1 x 10—4 
±2.5  x 10—4 
±3.0  x 10—4 
±2.8  x 10—4 
±4.2  x 10—4 
±5.9  x 10—4 
±1.2  x 10—3
+ 1'4x 10-2
— 1'4x10-2 
+ 9'2 x 10-3 
—8'9x10-3 
+4'5 x 10-3 
—3'8x10-3 
+3' 1 x 10-3
— 2'3x10-3 
+ 2'5 x 10-3
— 1'7x10-3 
+ 2' 1 x 10-3
— 1'5x10-3 
+ 1'9 x 10-3
— 1'5x10-3 
+ 1'7 x 10-3
— 1'3x10-3 
+ 1'6x 10-3
— 1'2x10-3 
+ 1'5 x 10-3
— 1'1x10-3 
+ 1'5 x 10-3
— 1'2x10-3 
+ 1'6x 10-3
— 1'2x10-3 
+ 1'6x 10-3
— 1'3x10-3 
+ 1'8x 10-3
— 1'5x10-3 
+ 1'8x 10-3
— 1'5x10-3 
+ 1'7 x 10-3
— 1'5x10-3 
+ 1'9 x 10-3
— 1'8x10-3 
+ 1'9 x 10-3
— 1'9x10-3 
+ 2'0x 10-3
— 1'9x10-3 
+ 1'8x 10-3
— 2'0x10-3 
+ 1'7 x 10-3
— 2'6x10-3 
+ 2'5 x 10-3 
—4'2x10-3 
+ 2' 1 x 10-3 
—3'0x10-3
+ 9 .7  x 10—3 
+5.2  x 10—3 
+ 7 .7  x 10—4 
-7 .6  x 10—4 
-8 .0  x 10—4 
-1 .6  x 10—3 
-2 .6  x 10—3 
-3 .3  x 10—3 
-3 .3  x 10—3 
-3 .4  x 10—3 
- 3 .7  x 10—3 
-4 .1  x 10—3 
-4 .5  x 10—3 
-4 .4  x 10—3 
-4 .4  x 10—3 
-4 .5  x 10—3 
-4 .8  x 10—3 
-4 .5  x 10—3 
-3 .1  x 10—3 
-1 .8  x 10—3 
+  1.3 x 10—3 
+2.9  x 10—3 
+2.9  x 10—3
+1.2  x 10—2 
+6.5  x 10—3 
+6.6  x 10—4 
-8 .3  x 10—4 
-1 .0  x 10—3 
-1 .9  x 10—3 
-2 .9  x 10—3 
-3 .6  x 10—3 
- 3 .7  x 10—3 
-3 .9  x 10—3 
-4 .2  x 10—3 
- 4 .7  x 10—3 
-5 .2  x 10—3 
-5 .1  x 10—3 
-5 .0  x 10—3 
-5 .2  x 10—3 
-5 .8  x 10—3 
-5 .4  x 10—3 
-3 .5  x 10—3 
-1 .5  x 10—3 
+1.9  x 10—3 
+4.1 x 10—3 
+4.1 x 10—3
+7.0 x 10—3 
+3.9 x 10—3 
+8.8 x 10—4 
-6 .8  x 10—4 
-5 .6  x 10—4 
-1 .3  x 10—3 
-2 .3  x 10—3 
-3 .1  x 10—3 
-2 .9  x 10—3 
-2 .9  x 10—3 
-3 .1  x 10—3 
-3 .4  x 10—3 
-3 .7  x 10—3 
-3 .7  x 10—3 
-3 .7  x 10—3 
-3 .7  x 10—3 
-3 .7  x 10—3 
-3 .5  x 10—3 
-2 .8  x 10—3 
-2 .1  x 10—3 
+6.8 x 10—4 
+1.8 x 10—3 
+1.8 x 10—3
Table 5 . C2{2} versus Nch from figure 7 (b), p t  >  0.1 GeV, |A p| >  2; 6stat, 6syst and 6nc denote the 
sta tistical, system atic and M onte Carlo non-closure uncertainties, respectively.
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Nch C2{2} ^stat ^syst ^nc ^ARIADNE ^LEPTOunc
1.5-2.5
2.5-3.5
3.5-4.5
4.5-5.5
5.5-6.5
6.5-7.5
7.5-8.5
8.5-9.5
9.5-10.5
10.5-11.5
11.5-12.5
12.5-13.5
13.5-14.5
14.5-15.5
15.5-16.5
16.5-17.5
17.5-18.5
18.5-19.5
19.5-20.5
20.5-22.5
22.5-24.5
24.5-27.5
27.5-30.5
+0.0120
+0.0034
+0.0006
-0 .0007
-0 .0004
-0 .0004
+0.0007
+0.0014
+0.0016
+0.0027
+0.0031
+0.0036
+0.0037
+0.0043
+0.0038
+0.0047
+0.0044
+0.0041
+0.0043
+0.0024
+0.0077
+0.0052
+0.0077
±1 .4  x 10—3 
±6 .9  x 10—4 
±4 .5  x 10—4 
±3 .4  x 10—4 
±2 .9  x 10—4 
±2 .6  x 10—4 
±2 .5  x 10—4 
±2 .4  x 10—4 
±2 .5  x 10—4 
±2 .6  x 10—4 
±2 .8  x 10—4 
±3.1 x 10—4 
±3 .4  x 10—4 
±3 .9  x 10—4 
±4 .5  x 10—4 
±5 .3  x 10—4 
±6 .3  x 10—4 
±7 .5  x 10—4 
±9 .0  x 10—4 
± 8 .7  x 10—4 
±1 .3  x 10—3 
±2 .0  x 10—3 
±4 .0  x 10—3
+5'7x 10-3 
—5'7x10-3 
+3'5x 10-3 
—3'5x10-3 
+ 1'5x 10-3
— 1'5x10-3 
+ 1'0x 10-3
— 9'7x10-4 
+ 1'3x 10-3
— 1'2x10-3 
+ 1'5x 10-3
— 1'4x10-3 
+ 1'8x 10-3
— 1'7x10-3 
+ 1'8x 10-3
— 1'7x10-3 
+ 1'5x 10-3
— 1'4x10-3 
+ 1'2x 10-3
— 9'5x10-4 
+ 1'3x 10-3
— 1'2x10-3 
+ 1'1x10-3
— 9'6x10-4 
+ 1'1x10-3
— 9'6x10-4 
+8'8x 10-4 
—8'5x10-4 
+ 1'0x 10-3
— 1'0x10-3 
+ 1'9x 10-3
— 1'9x10-3 
+ 1'7x 10-3
— 1'7x10-3 
+ 1'7x 10-3
— 1'7x10-3 
+2'7x 10-3
— 2'6x10-3 
+4'3x 10-3 
—4'4x10-3 
+7'6x 10-3
— 7'7x10-3 
+7'0x 10-3
— 6'9x10-3 
+5'4x 10-3 
—4'9x10-3
—3.6 x 10—3 
+2.0 x 10—4 
+5.5 x 10—4 
+1.1 x 10—3 
+1.6 x 10—3 
+1.7  x 10—3 
+1.6 x 10—3 
+1.4 x 10—3 
+1.2 x 10—3 
+1.2 x 10—3 
+9.9 x 10—4 
+9.5 x 10—4 
+6.5 x 10—4 
+8.2 x 10—4 
+7.8 x 10—4 
+6.7  x 10—4 
+5.0 x 10—4 
+2.7  x 10—4 
+9.7  x 10—4 
+7.0 x 10—4 
+1.9 x 10—3 
+1.2 x 10—3 
+1.2 x 10—3
-4 .0  x 10—3 
+2.5  x 10—4 
+6.8  x 10—4 
+  1.2 x 10—3 
+  1.6 x 10—3 
+  1.7 x 10—3 
+  1.6 x 10—3 
+  1.5 x 10—3 
+  1.2 x 10—3 
+  1.2 x 10—3 
+  1.1 x 10—3 
+  1.0 x 10—3 
+5.1 x 10—4 
+7.6  x 10—4 
+9.0  x 10—4 
+9.3  x 10—4 
+4.6  x 10—4 
+  1.4 x 10—4 
+ 7 .7  x 10—4 
+6.3  x 10—4 
+  1.9 x 10—3 
+  1.2 x 10—3 
+  1.2 x 10—3
-3 .2  x 10—3 
+1.5  x 10—4 
+4.3  x 10—4 
+1.0  x 10—3 
+1.6  x 10—3 
+1.8  x 10—3 
+1.6  x 10—3 
+1.3  x 10—3 
+1.2  x 10—3 
+1.1 x 10—3 
+8.8  x 10—4 
+8.9  x 10—4 
+7.9  x 10—4 
+ 8 .7  x 10—4 
+6.6  x 10—4 
+4.1 x 10—4 
+5.4  x 10—4 
+4.1 x 10—4 
+1.2  x 10—3 
+7.6  x 10—4 
+1.9  x 10—3 
+1.1 x 10—3 
+1.1 x 10—3
Table 6 . c2{2} versus N ch from figure 7 (b) and figure 10 (d), p T >  0.5 GeV, |An| >  2; 6stat, 6syst 
and 6nc denote the statistical, system atic and M onte Carlo non-closure uncertainties, respectively.
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Nch C2{2} ^stat ^syst ^nc ^ARIADNE ^LEPTOunc
1.5-2.5
2.5-3.5
3.5-4.5
4.5-5.5
5.5-6.5
6.5-7.5
7.5-8.5
8.5-9.5
9.5-10.5
10.5-11.5
11.5-12.5
12.5-13.5
13.5-14.5
14.5-15.5
15.5-16.5
16.5-17.5
17.5-18.5
18.5-19.5
19.5-20.5
20.5-22.5
22.5-24.5
24.5-27.5
27.5-30.5
+0.013
+0.005
+0.003
+0.005
+0.005
+0.008
+0.011
+0.015
+0.017
+0.018
+0.021
+0.023
+0.023
+0.025
+0.024
+0.024
+0.023
+0.019
+0.018
+0.016
+0.023
+0.021
-0 .005
±3.3  x 10—3 
±1 .7  x 10—3 
±1.1 x 10—3 
±8.6  x 10—4 
±7.3  x 10—4 
±6.6  x 10—4 
±6.3  x 10—4 
±6.2  x 10—4 
±6.4  x 10—4 
±6 .7  x 10—4 
±7.2  x 10—4 
±7.9  x 10—4 
±8.8  x 10—4 
±1.0  x 10—3 
±1.2  x 10—3 
±1.3  x 10—3 
±1.6  x 10—3 
±1.9  x 10—3 
±2.3  x 10—3 
±2.2  x 10—3 
±3.3  x 10—3 
±4.9  x 10—3 
±9.9  x 10—3
+5.8x 10-3
— 6.0x10-3 
+3.4x 10-3 
—3.4x10-3 
+ 1.5 x 10-3
— 1.4x10-3 
+ 9.2 x 10-4 
—8.6x10-4 
+ 1.4x 10-3
— 1.4x10-3 
+ 1.8x 10-3
— 1.8x10-3 
+ 1.8x 10-3
— 1.8x10-3 
+ 1.8x 10-3
— 1.7x10-3 
+ 1.4x 10-3
— 1.4x10-3 
+ 1.2 x 10-3
— 1.0x10-3 
+ 1.1 x 10-3
— 9.9x10-4 
+ 1.7 x 10-3
— 1.4x10-3 
+ 1.7 x 10-3
— 1.5x10-3 
+ 1.5 x 10-3
— 1.4x10-3 
+ 1.6x 10-3
— 1.5x10-3 
+ 2.8x 10-3
— 2.9x10-3 
+ 2.9 x 10-3
— 2.8x10-3 
+ 2.9 x 10-3 
—3.6x10-3 
+ 6.2 x 10-3
— 6.1x10-3 
+8.8x 10-3
— 9.4x10-3 
+ 1.1 x 10-2
— 1.2x10-2 
+ 1.4x 10-2
— 1.7x10-2 
+ 1.1 x 10-2
— 1.4x10-2
—2.8 x 10—3 
+6.4  x 10—5 
+3.9  x 10—4 
+  1.1 x 10—3 
+  1.8 x 10—3 
+2.2  x 10—3 
+  1.9 x 10—3 
+  1.8 x 10—3 
+  1.7 x 10—3 
+2.1 x 10—3 
+2.3  x 10—3 
+2.6  x 10—3 
+2.4  x 10—3 
+3.4  x 10—3 
+ 3 .7  x 10—3 
+3.9  x 10—3 
+4.5  x 10—3 
+5.5  x 10—3 
+7.2  x 10—3 
+6.2  x 10—3 
+  1.1 x 10—2 
+ 8 .7  x 10—3 
+7.4  x 10—3
-1 .8  x 10—3 
-5 .2  x 10—4 
+1.8  x 10—4 
+8.9  x 10—4 
+1.9  x 10—3 
+2.2  x 10—3 
+2.3  x 10—3 
+2.1 x 10—3 
+2.0  x 10—3 
+2.5  x 10—3 
+2.5  x 10—3 
+2.9  x 10—3 
+2.6  x 10—3 
+4.2  x 10—3 
+5.5  x 10—3 
+6.2  x 10—3 
+6.8  x 10—3 
+7.3  x 10—3 
+1.0  x 10—2 
+9.4  x 10—3 
+1.6  x 10—2 
+1.2  x 10—2 
+9.3  x 10—3
-3 .8  x 10—3 
+6.4 x 10—4 
+5.9 x 10—4 
+1.3 x 10—3 
+1.8 x 10—3 
+2.1 x 10—3 
+1.6 x 10—3 
+1.5 x 10—3 
+1.4 x 10—3 
+1.8 x 10—3 
+2.0 x 10—3 
+2.3 x 10—3 
+2.2 x 10—3 
+2.6 x 10—3 
+1.8 x 10—3 
+1.6 x 10—3 
+2.1 x 10—3 
+3.8 x 10—3 
+4.3 x 10—3 
+3.1 x 10—3 
+6.7  x 10—3 
+5.8 x 10—3 
+5.5 x 10—3
Table 7 . C3{2} versus Nch from figure 7 (c), p t  >  0.1 GeV, no | A p| cut; Jstat, ^syst and £nc denote
the statistical, system atic and M onte Carlo non-closure uncertainties, respectively.
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Nch C3{2} ^stat ^syst ^nc ^ARIADNE ^LEPTOunc
1.5-2.5
2.5-3.5
3.5-4.5
4.5-5.5
5.5-6.5
6.5-7.5
7.5-8.5
8.5-9.5
9.5-10.5
10.5-11.5
11.5-12.5
12.5-13.5
13.5-14.5
14.5-15.5
15.5-16.5
16.5-17.5
17.5-18.5
18.5-19.5
19.5-20.5
20.5-22.5
22.5-24.5
24.5-27.5
27.5-30.5
+0.061
+0.046
+0.037
+0.029
+0.024
+ 0.021
+0.019
+0.017
+0.015
+0.014
+0.013
+0.013
+0.013
+ 0.012
+ 0.012
+ 0.012
+ 0.012
+ 0.012
+ 0.012
+ 0.011
+ 0.012
+ 0.011
+ 0.012
±2 .7  x 10—4 
±1 .7  x 10—4 
± 1.2 x 10—4 
± 1.0 x 10—4 
±9.2  x 10—5 
± 8.6 x 10—5 
±8.3  x 10—5 
±8.3  x 10—5 
± 8.6 x 10—5 
±9.0  x 10—5 
±9 .7  x 10—5 
± 1.1 x 10—4 
± 1.2 x 10—4 
±1.4  x 10—4 
±1.5  x 10—4 
± 1.8 x 10—4 
± 2.1 x 10—4 
±2.5  x 10—4 
±3.0  x 10—4 
± 2.8 x 10—4 
±4.2  x 10—4 
±5.9  x 10—4 
± 1.2 x 10—3
+5.5 x 10-3 
—5.3x10-3 
+4.0x 10-3 
—3.8x10-3 
+ 2.5 x 10-3
— 2.0x 10-3 
+ 1.6x 10-3
— 1.0x 10-3 
+ 1.2 x 10-3
— 6.7x10-4 
+ 9.8x 10-4 
—5.8x10-4 
+8.1 x 10-4 
—5.5x10-4 
+ 6.5 x 10-4 
—5.1x10-4 
+4.9 x 10-4 
—3.8x10-4 
+3.8x 10-4 
—3.6x10-4 
+4.7 x 10-4 
—4.5x10-4 
+ 6.3x 10-4
— 6.3x10-4 
+5.9 x 10-4 
—5.8x10-4 
+4.8x 10-4 
—4.7x10-4 
+5.6x 10-4 
—5.6x10-4 
+ 6.3x 10-4 
—5.5x10-4 
+ 6.1 x 10-4 
—4.6x10-4 
+5.3x 10-4 
—4.9x10-4 
+4.8x 10-4 
—5.1x10-4 
+4.9 x 10-4 
—5.4x10-4 
+3.7 x 10-4 
—4.1x10-4 
+4.8x 10-4 
—4.8x10-4 
+3.8x 10-4 
—3.7x10-4
+3.9  x 10—3 
+ 2.1 x 10—3 
+ 2.2 x 10—4 
- 1.0 x 10—3 
-9 .3  x 10—4 
- 1.2 x 10—3 
- 1.6 x 10—3 
- 1 .7  x 10—3 
-1 .5  x 10—3 
-1 .4  x 10—3 
-1 .4  x 10—3 
-1 .4  x 10—3 
-1 .4  x 10—3 
- 1.2 x 10—3 
-9 .9  x 10—4 
-9 .3  x 10—4 
- 9 .7  x 10—4 
- 8.8 x 10—4 
-6 .4  x 10—4 
- 6.1 x 10—4 
+ 2.6 x 10—4 
+ 2.6 x 10—4 
+ 2.6 x 10—4
+4.4  x 10—3 
+2.3  x 10—3 
+ 1.2 x 10—4 
- 1.2 x 10—3 
- 1.1 x 10—3 
-1 .4  x 10—3 
- 1 .7  x 10—3 
-1 .9  x 10—3 
- 1 .7  x 10—3 
-1 .5  x 10—3 
-1 .5  x 10—3 
-1 .5  x 10—3 
-1 .5  x 10—3 
-1 .3  x 10—3 
- 1.0 x 10—3 
- 1.0 x 10—3 
-9 .9  x 10—4 
-9 .6  x 10—4 
- 6.2 x 10—4 
-4 .4  x 10—4 
-7 .6  x 10—5 
- 5 .7  x 10—5 
- 5 .7  x 10—5
+3.4 x 10—3 
+ 1.8 x 10—3 
+3.1 x 10—4 
- 8.2 x 10—4 
-7 .7  x 10—4 
- 1.1 x 10—3 
-1 .4  x 10—3 
- 1.6 x 10—3 
-1 .4  x 10—3 
-1 .3  x 10—3 
-1 .3  x 10—3 
-1 .4  x 10—3 
-1 .3  x 10—3 
- 1.1 x 10—3 
-9 .5  x 10—4 
-8 .5  x 10—4 
-9 .4  x 10—4 
- 8.1 x 10—4 
- 6.6 x 10—4 
-7 .7  x 10—4 
+ 6.0 x 10—4 
+5.8 x 10—4 
+5.8 x 10—4
Table 8 . 03(2} versus Nch from figure 7 (c), p t  >  0.1 GeV, |Ap| >  2; 6stat, 6syst and 6nc denote the 
sta tistical, system atic and M onte Carlo non-closure uncertainties, respectively.
- 3 0 -
JH
E
P
04(2020)070
Nch C3{2} ^stat ^syst ^nc ^ARIADNE ^LEPTOunc
1.5-2.5
2.5-3.5
3.5-4.5
4.5-5.5
5.5-6.5
6.5-7.5
7.5-8.5
8.5-9.5
9.5-10.5
10.5-11.5
11.5-12.5
12.5-13.5
13.5-14.5
14.5-15.5
15.5-16.5
16.5-17.5
17.5-18.5
18.5-19.5
19.5-20.5
20.5-22.5
22.5-24.5
24.5-27.5
27.5-30.5
+0.0024
-0 .0003
+0.0005
- 0.0010
-0 .0007
-0 .0005
- 0.0011
-0 .0015
- 0.0020
-0 .0018
-0 .0024
-0 .0028
-0 .0019
-0 .0024
-0 .0028
-0 .0029
-0 .0018
-0 .0035
-0 .0008
-0 .0037
-0 .0029
+0.0009
+ 0.0012
±1 .4  x 10—3 
±6 .9  x 10—4 
±4 .5  x 10—4 
±3 .4  x 10—4 
±2 .9  x 10—4 
± 2.6 x 10—4 
±2 .5  x 10—4 
±2 .4  x 10—4 
±2 .5  x 10—4 
± 2.6 x 10—4 
± 2.8 x 10—4 
±3.1 x 10—4 
±3 .4  x 10—4 
±3 .9  x 10—4 
±4 .5  x 10—4 
±5 .3  x 10—4 
±6 .3  x 10—4 
±7 .5  x 10—4 
±9 .0  x 10—4 
± 8 .7  x 10—4 
±1 .3  x 10—3 
± 2.0 x 10—3 
±4 .0  x 10—3
+8.7x 10-4
— 7.3x10-4 
+5.8x 10-4 
—5.7x10-4 
+7.6x 10-4
— 7.9x10-4 
+8.8x 10-4 
—8.7x10-4 
+8.3x 10-4 
—8.1x 10-4 
+3.8x 10-4 
—3.8x10-4 
+3.0x 10-4
— 2.1x 10-4 
+4.5x 10-4 
—3.8x10-4 
+3.3x 10-4
— 2.6x 10-4 
+2.8x 10-4
— 2.9x10-4 
+5.1x 10-4 
—5.1x10-4 
+6.1x 10-4
— 6.2x 10-4 
+8.3x 10-4 
—8.5x10-4 
+ 1.0x 10-3
— 1.0x 10-3 
+ 1.4x 10-3
— 1.5x10-3 
+ 1.7x 10-3
— 1.7x10-3 
+ 1.5x 10-3
— 1.4x10-3 
+ 1.6x 10-3
— 1.5x10-3 
+ 1.6x 10-3
— 1.2x 10-3 
+ 1.8x 10-3
— 1.5x10-3 
+ 1.6x 10-3
— 1.5x10-3 
+3.3x 10-3 
—3.0x10-3 
+2.8x 10-3
— 2.7x10-3
+5.7  x 10—5 
+5.7  x 10—5 
+7.6 x 10—5 
+6.9 x 10—5 
+ 2.2 x 10—4 
+3.1 x 10—4 
+3.9 x 10—4 
+3.9 x 10—4 
+4.9 x 10—4 
+5.8 x 10—4 
+4.3 x 10—4 
+ 2.8 x 10—4 
+2.7  x 10—4 
+4.0 x 10—4 
+5.4 x 10—4 
+4.3 x 10—4 
+4.7  x 10—4 
+ 2.6 x 10—4 
+1.7  x 10—4 
+4.9 x 10—4 
+4.9 x 10—4 
+4.9 x 10—4 
-0 .3  x 10—6
+9.6  x 10—5 
+  1.2 x 10—4 
+  1.2 x 10—4 
+8.4  x 10—6 
+  1.5 x 10—4 
+2.4  x 10—4 
+4.4  x 10—4 
+4.5  x 10—4 
+5.8  x 10—4 
+ 6.6 x 10—4 
+5.1 x 10—4 
+3.6  x 10—4 
+ 2.0 x 10—4 
+ 2 .7  x 10—4 
+4.8  x 10—4 
+5.2  x 10—4 
+7.2  x 10—4 
+4.1 x 10—4 
+ 2 .7  x 10—4 
+8.5  x 10—4 
+8.5  x 10—4 
+8.5  x 10—4 
-0 .3  x 10—6
+ 1.8 x 10—5 
-3 .2  x 10—6 
+3.0  x 10—5 
+1.3  x 10—4 
+3.0  x 10—4 
+3.8  x 10—4 
+3.3  x 10—4 
+3.2  x 10—4 
+4.0  x 10—4 
+5.0  x 10—4 
+3.4  x 10—4 
+ 2.0 x 10—4 
+3.3  x 10—4 
+5.3  x 10—4 
+ 6.0 x 10—4 
+3.5  x 10—4 
+ 2.2 x 10—4 
+ 1.2 x 10—4 
+ 6.6 x 10—5 
+1.3  x 10—4 
+1.3  x 10—4 
+1.3  x 10—4 
-0 .3  x 10—6
Table 9 . 03( 2} versus N ch from figure 7 (c), p t  >  0 . 5G eV , |A n l >  2; J stat, ^syst and £ nc denote the 
sta tistical, system atic and M onte Carlo non-closure uncertainties, respectively.
- 3 1 -
JH
E
P
04(2020)070
Nch C3{2} ^stat ^syst ^nc ^ARIADNE ^LEPTOunc
1.5-2.5
2.5-3.5
3.5-4.5
4.5-5.5
5.5-6.5
6.5-7.5
7.5-8.5
8.5-9.5
9.5-10.5
10.5-11.5
11.5-12.5
12.5-13.5
13.5-14.5
14.5-15.5
15.5-16.5
16.5-17.5
17.5-18.5
18.5-19.5
19.5-20.5
20.5-22.5
22.5-24.5
24.5-27.5
27.5-30.5
+0.0045
+ 0.0001
-0 .0006
-0 .0004
-0 .0029
-0 .0027
-0 .0034
-0 .0039
-0 .0050
-0 .0057
-0 .0070
-0 .0082
-0 .0074
-0 .0087
-0 .0095
-0 .0083
-0 .0067
-0 .0096
-0 .0054
-0 .0035
-0 .0058
- 0.0021
-0 .0163
±3 .3  x 10—3 
± 1 .7  x 10—3 
± 1.1 x 10—3 
± 8.6 x 10—4 
±7 .3  x 10—4 
± 6.6 x 10—4 
±6 .3  x 10—4 
± 6.2 x 10—4 
±6 .4  x 10—4 
± 6 .7  x 10—4 
±7 .2  x 10—4 
±7 .9  x 10—4 
± 8.8 x 10—4 
± 1.0 x 10—3 
± 1.2 x 10—3 
±1 .3  x 10—3 
± 1.6 x 10—3 
±1 .9  x 10—3 
±2 .3  x 10—3 
± 2.2 x 10—3 
±3 .3  x 10—3 
±5 .0  x 10—3 
±9 .8  x 10—3
+4.8x 10-3 
—4.2x10-3 
+3.3x 10-3 
—3.2x10-3 
+ 1.4x 10-3
— 1.6x 10-3 
+9.1x 10-4
— 1.0x 10-3 
+5.4x 10-4 
—5.4x10-4 
+7.3x 10-4
— 6.0x 10-4 
+9.6x 10-4 
—8.1x 10-4 
+ 1.2x 10-3
— 1.1x 10-3 
+ 1.0x 10-3
— 9.9x10-4 
+6.5x 10-4
— 7.0x10-4 
+ 1.5x 10-3
— 1.5x10-3 
+2.4x 10-3
— 2.4x10-3 
+2.6x 10-3
— 2.7x10-3 
+3.8x 10-3 
—3.8x10-3 
+5.7x 10-3 
—5.7x10-3 
+6.4x 10-3
— 6.4x10-3 
+4.8x 10-3 
—4.6x10-3 
+3.7x 10-3 
—3.3x10-3 
+3.4x 10-3 
—3.3x10-3 
+3.3x 10-3 
—3.5x10-3 
+5.7x 10-3
— 6.2x 10-3 
+ 1.4x 10-2
— 1.5x10-2 
+ 1.4x 10-2
— 1.4x10-2
+ 2.0 x 10—4 
+9.8 x 10—5 
+1.7  x 10—4 
+ 2.2 x 10—4 
+5.0 x 10—4 
+3.8 x 10—4 
+5.2 x 10—4 
+3.5 x 10—4 
+5.4 x 10—4 
+ 6.2 x 10—4 
+5.1 x 10—4 
+2.7  x 10—4 
+4.4 x 10—4 
+5.4 x 10—4 
+5.4 x 10—4 
+9.6 x 10—5 
-9 .6  x 10—5 
-4 .3  x 10—4 
-3 .7  x 10—4 
+1.4 x 10—4 
+1.4 x 10—4 
+ 6.1 x 10—4 
+4.7  x 10—4
+7.0  x 10—4 
+3.5  x 10—4 
+ 2.2 x 10—4 
+3.2  x 10—4 
+3.0  x 10—4 
+  1.6 x 10—4 
+4.2  x 10—4 
+4.4  x 10—4 
+5.4  x 10—4 
+2.3  x 10—4 
+2.4  x 10—4 
+5.0  x 10—5 
+ 2.2 x 10—4 
- 1.2 x 10—4 
- 1.6 x 10—4 
-3 .8  x 10—4 
-2 .9  x 10—4 
-4 .2  x 10—4 
- 3 .7  x 10—4 
+3.0  x 10—4 
+3.3  x 10—4 
+ 3 .7  x 10—4 
+2.3  x 10—4
-3 .1  x 10—4 
-1 .5  x 10—4 
+ 1.2 x 10—4 
+ 1.1 x 10—4 
+6.9  x 10—4 
+ 6.0 x 10—4 
+6.3  x 10—4 
+ 2.6 x 10—4 
+5.4  x 10—4 
+ 1.0 x 10—3 
+7.9  x 10—4 
+4.8  x 10—4 
+ 6 .7  x 10—4 
+ 1.2 x 10—3 
+ 1.2 x 10—3 
+ 5 .7  x 10—4 
+ 1.0 x 10—4 
-4 .3  x 10—4 
- 3 .7  x 10—4 
- 2.8 x 10—5 
-5 .4  x 10—5 
+8.4  x 10—4 
+7.0  x 10—4
Table 10. 04(2} versus Nch from figure 7 (d), p t  > 0 .1 GeV, no |A nl cut; Jstat, ŝyst and £nc denote 
the statistical, system atic and M onte Carlo non-closure uncertainties, respectively.
- 3 2 -
JH
E
P
04(2020)070
Nch C4{2} ^stat ^syst ^nc ^ARIADNE ^LEPTOunc
1.5-2.5
2.5-3.5
3.5-4.5
4.5-5.5
5.5-6.5
6.5-7.5
7.5-8.5
8.5-9.5
9.5-10.5
10.5-11.5
11.5-12.5
12.5-13.5
13.5-14.5
14.5-15.5
15.5-16.5
16.5-17.5
17.5-18.5
18.5-19.5
19.5-20.5
20.5-22.5
22.5-24.5
24.5-27.5
27.5-30.5
+0.025
+0.018
+0.015
+0.012
+0.010
+0.009
+0.009
+0.008
+0.008
+0.007
+0.007
+0.007
+0.008
+0.008
+0.007
+0.007
+0.008
+0.009
+0.008
+0.008
+0.008
+0.009
+0.011
±2 .7  x 10—4 
±1 .7  x 10—4 
±1.2  x 10—4 
±1.0  x 10—4 
±9.1 x 10—5 
±8.6  x 10—5 
±8.3  x 10—5 
±8.3  x 10—5 
±8.6  x 10—5 
±9.0  x 10—5 
±9 .7  x 10—5 
±1.1 x 10—4 
±1.2  x 10—4 
±1.3  x 10—4 
±1.5  x 10—4 
±1.8  x 10—4 
±2.1 x 10—4 
±2.5  x 10—4 
±3.0  x 10—4 
±2.8  x 10—4 
±4.2  x 10—4 
±5.9  x 10—4 
±1.2  x 10—3
+3.3x 10-3 
—3.2x10-3 
+ 2.4x 10-3
— 2.2x10-3 
+ 1.4x 10-3
— 1.0x10-3 
+ 9.7 x 10-4 
—5.2x10-4 
+ 7.0x 10-4 
—3.3x10-4 
+5.4x 10-4 
—3.3x10-4 
+4.9 x 10-4 
—3.4x10-4 
+4.2 x 10-4 
—3.2x10-4 
+ 2.9 x 10-4
— 2.3x10-4 
+ 2.4x 10-4
— 1.9x10-4 
+ 2.1 x 10-4
— 1.9x10-4 
+ 2.1 x 10-4
— 1.8x10-4 
+3.3x 10-4 
—3.3x10-4 
+4.3x 10-4 
—4.3x10-4 
+4.7 x 10-4 
—4.5x10-4 
+4.0x 10-4 
—3.8x10-4 
+3.1 x 10-4 
—4.4x10-4 
+3.3x 10-4 
—5.4x10-4 
+ 2.4x 10-4 
—5.5x10-4 
+3.4x 10-4
— 7.8x10-4 
+3.2 x 10-4
— 9.9x10-4 
+ 7.8x 10-4
— 2.0x10-3 
+ 6.5 x 10-4
— 1.6x10-3
+2.2  x 10—3 
+  1.3 x 10—3 
+4.8  x 10—4 
+2.6  x 10—4 
+2.6  x 10—4 
+  1.8 x 10—4 
-7 .1  x 10—4 
-1 .0  x 10—3 
-9 .4  x 10—4 
-8 .5  x 10—4 
- 8 .7  x 10—4 
-1 .0  x 10—3 
-1 .1  x 10—3 
-9 .3  x 10—4 
-7 .4  x 10—4 
-7 .4  x 10—4 
-8 .3  x 10—4 
-6 .3  x 10—4 
+9.1 x 10—6 
+6.0  x 10—5 
+2.1 x 10—4 
+2.0  x 10—4 
+  1.5 x 10—4
+2.0  x 10—3 
+1.2  x 10—3 
+4.4  x 10—4 
+2.2  x 10—4 
+2.3  x 10—4 
+1.8  x 10—4 
-1 .1  x 10—3 
-1 .1  x 10—3 
- 9 .7  x 10—4 
-9 .1  x 10—4 
-9 .6  x 10—4 
-1 .2  x 10—3 
-1 .3  x 10—3 
-1 .1  x 10—3 
-9 .1  x 10—4 
-8 .6  x 10—4 
-9 .8  x 10—4 
-6 .0  x 10—4 
+2.9  x 10—4 
+2.1 x 10—4 
+4.8  x 10—4 
+4.2  x 10—4 
+3.5  x 10—4
+2.4 x 10—3 
+1.4 x 10—3 
+5.2 x 10—4 
+2.9 x 10—4 
+2.9 x 10—4 
+1.8 x 10—4 
-3 .3  x 10—4 
-1 .0  x 10—3 
-9 .1  x 10—4 
-8 .0  x 10—4 
-7 .8  x 10—4 
-9 .0  x 10—4 
-8 .9  x 10—4 
-7 .9  x 10—4 
-5 .7  x 10—4 
-6 .2  x 10—4 
-6 .8  x 10—4 
-6 .5  x 10—4 
-2 .7  x 10—4 
-9 .1  x 10—5 
-6 .5  x 10—5 
-1 .7  x 10—5 
-5 .3  x 10—5
Table 11. 04 ( 2 } versus N ch  from figure 7 (d), p t  >  0.1G eV , |A p| >  2; J s t a t , ^s y s t  and £n c denote
the statistical, system atic and M onte Carlo non-closure uncertainties, respectively.
- 3 3 -
JH
E
P
04(2020)070
Nch C4{2} ^stat ^syst ^nc ^ARIADNE ^LEPTOunc
1.5-2.5
2.5-3.5
3.5-4.5
4.5-5.5
5.5-6.5
6.5-7.5
7.5-8.5
8.5-9.5
9.5-10.5
10.5-11.5
11.5-12.5
12.5-13.5
13.5-14.5
14.5-15.5
15.5-16.5
16.5-17.5
17.5-18.5
18.5-19.5
19.5-20.5
20.5-22.5
22.5-24.5
24.5-27.5
27.5-30.5
+0.0022
+0.0003
+0.0005
-0 .0009
-0 .0006
-0 .0007
-0 .0013
-0 .0009
-0 .0004
-0 .0005
-0 .0009
-0.0001
-0 .0010
-0.0001
-0 .0007
+0.0002
+0.0002
+0.0002
-0 .0010
+0.0009
+0.0006
+0.0024
+0.0039
±1 .3  x 10—3 
±6 .9  x 10—4 
±4 .5  x 10—4 
±3 .4  x 10—4 
±2 .9  x 10—4 
±2 .6  x 10—4 
±2 .5  x 10—4 
±2 .4  x 10—4 
±2 .5  x 10—4 
±2 .6  x 10—4 
±2 .8  x 10—4 
±3.1 x 10—4 
±3 .4  x 10—4 
±3 .9  x 10—4 
±4 .5  x 10—4 
±5 .3  x 10—4 
±6 .3  x 10—4 
±7 .5  x 10—4 
±9 .0  x 10—4 
± 8 .7  x 10—4 
±1 .3  x 10—3 
±2 .0  x 10—3 
±4 .0  x 10—3
+9.2x 10-4 
—5.3x10-4 
+7.2x 10-4
— 6.1x10-4 
+6.8x 10-4
— 6.6x10-4 
+5.4x 10-4 
—5.2x10-4 
+3.2x 10-4
— 2.9x10-4 
+ 1.5x 10-4
— 1.5x10-4 
+3.6x 10-4 
—3.5x10-4 
+4.9x 10-4 
—4.7x10-4 
+5.4x 10-4 
—5.3x10-4 
+5.5x 10-4 
—5.7x10-4 
+4.4x 10-4 
—5.7x10-4 
+7.0x 10-4
— 7.5x10-4 
+4.0x 10-4 
—5.1x10-4 
+4.2x 10-4 
—4.3x10-4 
+2.1x 10-4
— 2.3x10-4 
+2.7x 10-4
— 2.6x10-4 
+4.2x 10-4
— 6.0x10-4 
+ 1.1x 10-3
— 1.1x10-3 
+ 1.1x 10-3
— 1.2x10-3 
+ 1.4x 10-3
— 1.4x10-3 
+2.5x 10-3
— 2.5x10-3 
+3.3x 10-3 
—3.3x10-3 
+2.7x 10-3
— 2.7x10-3
—1.5 x 10—4 
+1.9 x 10—4 
+2.8 x 10—4 
+3.6 x 10—4 
+2.2 x 10—4 
+2.1 x 10—4 
+2.0 x 10—4 
+2.0 x 10—4 
+1.3 x 10—4 
+1.9 x 10—4 
+1.4 x 10—4 
+1.8 x 10—4 
+5.9 x 10—5 
+5.9 x 10—5 
+0.0 x 10—6 
+0.0 x 10—6 
-7 .5  x 10—5 
-7 .6  x 10—5 
-7 .6  x 10—5 
-0 .3  x 10—6 
+3.7  x 10—4 
+3.7  x 10—4 
+3.7  x 10—4
- 5 .7  x 10—5 
+9.3  x 10—5 
+2.0  x 10—4 
+2.9  x 10—4 
+  1.9 x 10—4 
+2.0  x 10—4 
+  1.7 x 10—4 
+2.8  x 10—4 
+  1.6 x 10—4 
+2.5  x 10—4 
+  1.3 x 10—4 
+2.2  x 10—4 
+6.9  x 10—5 
+  1.0 x 10—4 
-5 .2  x 10—5 
-5 .2  x 10—5 
-1 .5  x 10—4 
-8 .5  x 10—5 
-8 .5  x 10—5 
-0 .3  x 10—6 
+5.4  x 10—4 
+5.4  x 10—4 
+5.4  x 10—4
-2 .4  x 10—4 
+2.8  x 10—4 
+3.6  x 10—4 
+4.2  x 10—4 
+2.6  x 10—4 
+2.2  x 10—4 
+2.2  x 10—4 
+1.2  x 10—4 
+1.0  x 10—4 
+1.4  x 10—4 
+1.5  x 10—4 
+1.4  x 10—4 
+4.8  x 10—5 
+1.4  x 10—5 
+5.2  x 10—5 
+5.2  x 10—5 
-3 .5  x 10—6 
- 6 .7  x 10—5 
- 6 .7  x 10—5 
-0 .3  x 10—6 
+2.0  x 10—4 
+2.0  x 10—4 
+2.0  x 10—4
Table 12. 04 ( 2 } versus N ch  from figure 7 (d), p t  >  0.5G eV , |A p| >  2; J s t a t , ^s y s t  and £n c denote
the statistical, system atic and M onte Carlo non-closure uncertainties, respectively.
- 3 4 -
JH
E
P
04(2020)070
Nch C4{2} ^stat ^syst ^nc ^ARIADNE ^LEPTOunc
1.5-2.5
2.5-3.5
3.5-4.5
4.5-5.5
5.5-6.5
6.5-7.5
7.5-8.5
8.5-9.5
9.5-10.5
10.5-11.5
11.5-12.5
12.5-13.5
13.5-14.5
14.5-15.5
15.5-16.5
16.5-17.5
17.5-18.5
18.5-19.5
19.5-20.5
20.5-22.5
22.5-24.5
24.5-27.5
27.5-30.5
+0.0012
-0 .0002
-0 .0015
-0 .0025
-0 .0012
-0 .0026
-0 .0026
-0 .0020
-0 .0012
-0.0011
-0 .0017
+0.0018
-0 .0023
-0 .0010
-0 .0029
-0 .0018
+0.0013
+0.0029
+0.0005
+0.0009
+0.0025
-0 .0042
+0.0070
±3 .3  x 10—3 
± 1 .7  x 10—3 
±1.1 x 10—3 
±8 .6  x 10—4 
±7 .3  x 10—4 
±6 .6  x 10—4 
±6 .3  x 10—4 
±6 .2  x 10—4 
±6 .4  x 10—4 
± 6 .7  x 10—4 
±7 .2  x 10—4 
±7 .9  x 10—4 
±8 .8  x 10—4 
±1 .0  x 10—3 
±1 .2  x 10—3 
±1 .3  x 10—3 
±1 .6  x 10—3 
±1 .9  x 10—3 
±2 .3  x 10—3 
±2 .2  x 10—3 
±3 .3  x 10—3 
±5 .0  x 10—3 
±9 .8  x 10—3
+3.3x 10-3
— 2.8x10-3 
+2.1x 10-3
— 1.8x10-3 
+7.8x 10-4
— 7.3x10-4 
+8.8x 10-4 
—8.1x10-4 
+8.0x 10-4
— 7.3x10-4 
+5.8x 10-4 
—5.3x10-4 
+5.3x 10-4 
—5.4x10-4 
+4.1x 10-4 
—4.1x10-4 
+4.9x 10-4 
—5.0x10-4 
+ 1.1x 10-3
— 1.1x10-3 
+ 1.3x 10-3
— 1.3x10-3 
+2.0x 10-3
— 2.0x10-3 
+ 1.5x 10-3
— 1.5x10-3 
+ 1.5x 10-3
— 1.4x10-3 
+9.5x 10-4
— 1.0x10-3 
+2.1x 10-3
— 2.1x10-3 
+2.5x 10-3
— 2.7x10-3 
+2.2x 10-3
— 2.4x10-3 
+ 1.6x 10-3
— 1.8x10-3 
+ 1.2x 10-3
— 1.5x10-3 
+2.5x 10-3 
—4.2x10-3 
+6.2x 10-3 
—8.9x10-3 
+6.0x 10-3 
—8.7x10-3
+2.0 x 10—4 
+2.0 x 10—4 
+4.4 x 10—4 
+7.2 x 10—4 
+9.0 x 10—4 
+8.7  x 10—4 
+9.8 x 10—4 
+1.1 x 10—3 
+1.0 x 10—3 
+9.7  x 10—4 
+1.0 x 10—3 
+1.1 x 10—3 
+9.1 x 10—4 
+6.5 x 10—4 
+4.4 x 10—4 
+2.7  x 10—4 
+2.1 x 10—4 
+1.3 x 10—4 
+7.4 x 10—4 
+6.1 x 10—4 
+1.4 x 10—3 
+8.3 x 10—4 
+8.3 x 10—4
-5 .1  x 10—4 
-1 .0  x 10—4 
+5.0  x 10—4 
+ 7 .7  x 10—4 
+7.6  x 10—4 
+9.3  x 10—4 
+  1.2 x 10—3 
+  1.3 x 10—3 
+  1.0 x 10—3 
+  1.0 x 10—3 
+  1.1 x 10—3 
+  1.1 x 10—3 
+6.9  x 10—4 
+ 6 .7  x 10—4 
+3.3  x 10—4 
+2.5  x 10—4 
+9.1 x 10—5 
+3.2  x 10—4 
+  1.6 x 10—3 
+  1.5 x 10—3 
+ 2 .7  x 10—3 
+  1.2 x 10—3 
+  1.2 x 10—3
+9.1 x 10—4 
+5.1 x 10—4 
+ 3 .7  x 10—4 
+ 6 .7  x 10—4 
+1.0  x 10—3 
+8.1 x 10—4 
+7.5  x 10—4 
+9.1 x 10—4 
+1.0  x 10—3 
+9.3  x 10—4 
+9.4  x 10—4 
+1.1 x 10—3 
+1.1 x 10—3 
+6.3  x 10—4 
+5.5  x 10—4 
+2.9  x 10—4 
+3.3  x 10—4 
-7 .0  x 10—5 
-1 .3  x 10—4 
-2 .6  x 10—4 
+2.0  x 10—4 
+4.6  x 10—4 
+4.6  x 10—4
Table 13. c1{2} versus |A n| from figure 8 (a) and figure 11 (a), p T > 0.1 GeV; &stat, &syst and &n 
denote the sta tistical, system atic and M onte Carlo non-closure uncertainties, respectively.
-  3 5  -
JH
E
P
04(2020)070
1 An | C1{2} ^stat ^syst ^nc ^ARIADNE ^LEPTOunc
0-0.2
0.2-0.4
0.4-0.6
0.6-0.8
0.8-1
1-1.2
1.2-1.4
1.4-1.6 
1.6-1.8
1.8-2
2-2.2
2.2-2.4
2.4-2.6 
2.6-2.8
2.8-3
3-3.2
3.2-3.5
+0.14
+0.10
+0.07
+0.04
+0.01
-0 .0 1
-0 .0 2
-0 .0 4
-0 .0 5
-0 .0 5
-0 .0 6
-0 .0 6
-0 .0 6
-0 .0 6
-0 .0 6
-0 .0 5
-0 .0 5
± 1.9  x 10—4 
± 2.0  x 10—4 
±2.1 x 10—4 
± 2.2  x 10—4 
± 2.4  x 10—4 
± 2.5  x 10—4 
± 2 .7  x 10—4 
± 2.9  x 10—4 
±3.1 x 10—4 
± 3.4  x 10—4 
± 3.8  x 10—4 
± 4.3  x 10—4 
± 4.9  x 10—4 
± 5.9  x 10—4 
± 7.3  x 10—4 
± 9.8  x 10—4 
± 1.5  x 10—3
+3.6x 10-3 
—4.1x10-3 
+ 2.4x 10-3 
—3.0x10-3 
+ 1.4x 10-3
— 2.1x10-3 
+ 1.1 x 10-3
— 1.7x10-3 
+ 1.6x 10-3
— 1.8x10-3 
+ 2.4x 10-3
— 2.4x10-3 
+ 2.7 x 10-3
— 2.7x10-3 
+ 2.9 x 10-3
— 2.9x10-3 
+3.2 x 10-3 
—3.2x10-3 
+3.3x 10-3 
—3.4x10-3 
+3.2 x 10-3 
—3.4x10-3 
+3.0x 10-3 
—3.1x10-3 
+ 2.9 x 10-3 
—3.0x10-3 
+ 2.8x 10-3
— 2.9x10-3 
+ 2.3x 10-3
— 2.3x10-3 
+ 1.8x 10-3
— 1.6x10-3 
+ 1.2 x 10-3
— 7.6x10-4
—1.1 x 10—2 
- 7 .2  x 10—3 
- 2 .9  x 10—3 
+7.0  x 10—4 
+9.0  x 10—4 
+  1.7 x 10—3 
+2.3  x 10—3 
+ 3 .7  x 10—3 
+4.6  x 10—3 
+5.0  x 10—3 
+5.2  x 10—3 
+5.2  x 10—3 
+5.3  x 10—3 
+5.5  x 10—3 
+5.6  x 10—3 
+5.6  x 10—3 
+3.6  x 10—3
-1 .1  x 10—2 
-7 .0  x 10—3 
-2 .7  x 10—3 
+8.4 x 10—4 
+1.2 x 10—3 
+2.0 x 10—3 
+2.6 x 10—3 
+3.9 x 10—3 
+4.7  x 10—3 
+5.0 x 10—3 
+4.9 x 10—3 
+4.9 x 10—3 
+5.0 x 10—3 
+5.4 x 10—3 
+5.5 x 10—3 
+5.4 x 10—3 
+3.5 x 10—3
-1 .1  x 10—2 
-7 .3  x 10—3 
-3 .1  x 10—3 
+5.5 x 10—4 
+5.7  x 10—4 
+1.3 x 10—3 
+2.0 x 10—3 
+3.6 x 10—3 
+4.6 x 10—3 
+5.1 x 10—3 
+5.4 x 10—3 
+5.5 x 10—3 
+5.5 x 10—3 
+5.6 x 10—3 
+5.7  x 10—3 
+5.7  x 10—3 
+3.7  x 10—3
Table 14. c1{2} versus |An| from figure 8 (a) and figure 11 (c), p T > 0 .5 GeV; + at, + st and 
denote the sta tistical, system atic and M onte Carlo non-closure uncertainties, respectively.
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|A n | C1{2} ^stat ^syst ^nc ^ARIADNE ^LEPTOunc
0-0.2
0.2-0.4
0.4-0.6
0.6-0.8
0.8-1
1-1.2
1.2-1.4
1.4-1.6 
1.6-1.8
1.8-2
2-2.2
2.2-2.4
2.4-2.6 
2.6-2.8
2.8-3
3-3.2
3.2-3.5
+0.28
+0.21
+0.12
+0.04
-0 .0 3
-0 .0 8
-0 .1 1
-0 .1 3
-0 .1 4
-0 .1 5
-0 .1 5
-0 .1 5
-0 .1 4
-0 .1 3
-0 .1 3
-0 .1 2
-0 .1 0
± 4.3  x 10—4 
± 4.6  x 10—4 
± 5.0  x 10—4 
± 5.4  x 10—4 
± 5.8  x 10—4 
± 6.2  x 10—4 
± 6.6  x 10—4 
± 7.0  x 10—4 
± 7.6  x 10—4 
± 8.4  x 10—4 
± 9.3  x 10—4 
±1.1 x 10—3 
± 1.2  x 10—3 
± 1.5  x 10—3 
± 1.9  x 10—3 
± 2.6  x 10—3 
± 4.0  x 10—3
+ 2.5 x 10-3 
—3.8x10-3 
+3.3x 10-3 
—4.2x10-3 
+3.9 x 10-3 
—4.5x10-3 
+4.0x 10-3 
—4.2x10-3 
+3.8x 10-3 
—3.9x10-3 
+3.9 x 10-3 
—3.9x10-3 
+3.7 x 10-3 
—3.7x10-3 
+3.4x 10-3 
—3.5x10-3 
+3.4x 10-3 
—3.5x10-3 
+ 2.8x 10-3 
—3.0x10-3 
+ 2.1 x 10-3
— 2.7x10-3 
+ 1.4x 10-3
— 1.7x10-3 
+ 1.2 x 10-3
— 1.6x10-3 
+ 1.0x 10-3
— 1.7x10-3 
+ 1.1 x 10-3
— 1.4x10-3 
+ 1.8x 10-3
— 2.9x10-3 
+ 1.6x 10-3
— 2.1x10-3
+  1.1 x 10—2 
+  1.1 x 10—2 
+ 9 .7  x 10—3 
+9.0  x 10—3 
+7.2  x 10—3 
+5.8  x 10—3 
+3.9  x 10—3 
+4.5  x 10—3 
+3.8  x 10—3 
+2.9  x 10—3 
+  1.3 x 10—3 
+7.9  x 10—4 
+5.3  x 10—4 
+  1.2 x 10—4 
+3.8  x 10—4 
+5.3  x 10—4 
+5.3  x 10—4
+1.0 x 10—2 
+9.7  x 10—3 
+8.2 x 10—3 
+6.8 x 10—3 
+4.6 x 10—3 
+2.9 x 10—3 
+8.1 x 10—4 
+1.3 x 10—3 
+8.4 x 10—4 
-1 .1  x 10—4 
-1 .8  x 10—3 
-1 .8  x 10—3 
-1 .0  x 10—3 
-5 .0  x 10—4 
+2.7  x 10—4 
+4.6 x 10—4 
+6.4 x 10—4
+1.2 x 10—2 
+1.2 x 10—2 
+1.1 x 10—2 
+1.1 x 10—2 
+9.9 x 10—3 
+8.8 x 10—3 
+7.0 x 10—3 
+7.7  x 10—3 
+6.7  x 10—3 
+6.0 x 10—3 
+4.4 x 10—3 
+3.4 x 10—3 
+2.1 x 10—3 
+7.5 x 10—4 
+5.0 x 10—4 
+5.9 x 10—4 
+4.1 x 10—4
Table 15. c2{2} versus |An| from figure 8 (b) and figure 12 (a), p T >  0.1 GeV; Sstat, Ssyst and Snc 
denote the sta tistical, system atic and M onte Carlo non-closure uncertainties, respectively.
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lA nl C2{2} ^stat ^syst ^nc ^ARIADNE ^LEPTOunc
0-0.2
0.2-0.4
0.4-0.6
0.6-0.8
0.8-1
1-1.2
1.2-1.4
1.4-1.6 
1.6-1.8
1.8-2
2-2.2
2.2-2.4
2.4-2.6 
2.6-2.8
2.8-3
3-3.2
3.2-3.5
+0.101
+0.076
+0.057
+0.043
+0.031
+0.024
+0.019
+0.015
+0.012
+0.010
+0.008
+0.006
+0.002
+0.003
+0.001
-0 .002
-0 .006
±1.9  x 10—4 
±2.0  x 10—4 
±2.1 x 10—4 
±2.2  x 10—4 
±2.3  x 10—4 
±2.5  x 10—4 
±2 .7  x 10—4 
±2.9  x 10—4 
±3.1 x 10—4 
±3.4  x 10—4 
±3.8  x 10—4 
±4.3  x 10—4 
±4.9  x 10—4 
±5.9  x 10—4 
±7.3  x 10—4 
±9.8  x 10—4 
±1.5  x 10—3
CO 
COCO 
COCO 
COCO 
COCO 
TfcO
 
COCO 
COCO 
COCO 
COCO 
COCO 
COCO 
CO 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
+ 
I 
+ 
I 
+ 
I 
+ 
I 
+ 
I 
+ 
I 
+ 
I 
+ 
I 
+ 
I 
+ 
I 
+ 
I 
+ 
I 
+ 
I 
+ 
I + 
I + 
I + 
I
—1.0 x 10—2 
-6 .7  x 10—3 
-3 .3  x 10—3 
-2 .5  x 10—3 
-2 .1  x 10—3 
-1 .6  x 10—3 
-1 .3  x 10—3 
-7 .3  x 10—4 
+2.8 x 10—5 
+2.8 x 10—5 
+1.3 x 10—4 
+3.5 x 10—4 
+7.3 x 10—4 
+1.0 x 10—3 
+1.5 x 10—3 
+1.8 x 10—3 
+1.4 x 10—3
-1 .0  x 10—2 
-7 .1  x 10—3 
- 3 .7  x 10—3 
-2 .9  x 10—3 
-2 .5  x 10—3 
-2 .1  x 10—3 
-1 .8  x 10—3 
-1 .1  x 10—3 
-2 .0  x 10—4 
-6 .3  x 10—5 
+  1.3 x 10—4 
+ 4 .7  x 10—4 
+7.2  x 10—4 
+  1.1 x 10—3 
+  1.4 x 10—3 
+2.0  x 10—3 
+  1.5 x 10—3
-9 .8  x 10—3 
-6 .4  x 10—3 
-2 .9  x 10—3 
-2 .0  x 10—3 
-1 .7  x 10—3 
-1 .1  x 10—3 
-8 .7  x 10—4 
-3 .5  x 10—4 
+2.6 x 10—4 
+1.2 x 10—4 
+1.4 x 10—4 
+2.3 x 10—4 
+7.4 x 10—4 
+9.9 x 10—4 
+1.6 x 10—3 
+1.6 x 10—3 
+1.2 x 10—3
Table 16. c2{2} versus |A n| from figure 8 (b) and figure 12 (c), p T >  0.5 GeV; Sstat, Ssyst and Snc 
denote the sta tistical, system atic and M onte Carlo non-closure uncertainties, respectively.
-  3 8  -
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|A n | C2{2} ^stat ^syst ^nc ^ARIADNE ^LEPTOunc
0-0.2
0.2-0.4
0.4-0.6
0.6-0.8
0.8-1
1-1.2
1.2-1.4
1.4-1.6 
1.6-1.8
1.8-2
2-2.2
2.2-2.4
2.4-2.6 
2.6-2.8
2.8-3
3-3.2
3.2-3.5
+0.273
+0.228
+0.175
+0.128
+0.092
+0.071
+0.056
+0.046
+0.041
+0.035
+0.031
+0.026
+0.017
+0.019
+0.014
+0.007
-0 .000
±3.9  x 10—4 
±4.2  x 10—4 
±4.6  x 10—4 
±5.1 x 10—4 
±5.5  x 10—4 
±6.0  x 10—4 
±6.5  x 10—4 
±7.0  x 10—4 
±7.6  x 10—4 
±8.4  x 10—4 
±9.4  x 10—4 
±1.1 x 10—3 
±1.3  x 10—3 
±1.5  x 10—3 
±1.9  x 10—3 
±2.6  x 10—3 
±4.0  x 10—3
+2.3X10-3 
—2.3x10-3 
+ 1.8X10-3 
—2.1x10-3 
+ 1.4X10-3
— 1.7x10-3 
+ 1.2 X 10-3
— 1.2x10-3 
+8.6x10-4 
—6.2x10-4 
+6.4x 10-4 
—3.0x10-4 
+7.2 X 10-4 
—4.5x10-4 
+9.9 X 10-4 
—7.9x10-4 
+ 1.0X10-3 
—9.3x10-4 
+ 1.1 X 10-3
— 1.0x10-3 
+7.5 X 10-4 
—6.9x10-4 
+7.5 X 10-4 
—8.6x10-4 
+8.9 X 10-4
— 1.4x10-3 
+9.4X 10-4 
—2.0x10-3 
+7.4X 10-4
— 1.6x10-3 
+ 1.1 X 10-2
— 1.0X10-2 
+ 1.1 X 10-2
— 1.0X10-2
+1.0 x 10—2 
+9.2 x 10—3 
+7.6 x 10—3 
+6.7  x 10—3 
+6.0 x 10—3 
+5.7  x 10—3 
+5.0 x 10—3 
+4.9 x 10—3 
+4.8 x 10—3 
+5.0 x 10—3 
+5.1 x 10—3 
+5.0 x 10—3 
+4.2 x 10—3 
+4.0 x 10—3 
+3.6 x 10—3 
+3.4 x 10—3 
+1.8 x 10—3
+  1.2 x 10—2 
+  1.1 x 10—2 
+9.4  x 10—3 
+8.4  x 10—3 
+ 7 .7  x 10—3 
+7.4  x 10—3 
+6.8  x 10—3 
+6.6  x 10—3 
+6.4  x 10—3 
+6.5  x 10—3 
+7.1 x 10—3 
+7.3  x 10—3 
+6.5  x 10—3 
+6.1 x 10—3 
+5.2  x 10—3 
+4.3  x 10—3 
+  1.9 x 10—3
+8.5 x 10—3 
+7.4 x 10—3 
+5.8 x 10—3 
+5.0 x 10—3 
+4.3 x 10—3 
+3.9 x 10—3 
+3.1 x 10—3 
+3.2 x 10—3 
+3.3 x 10—3 
+3.4 x 10—3 
+3.1 x 10—3 
+2.7  x 10—3 
+1.9 x 10—3 
+1.9 x 10—3 
+2.0 x 10—3 
+2.6 x 10—3 
+1.6 x 10—3
Table 17. c3{2} versus |An| from figure 8 (c), p T >  0.1 GeV; Sstat, Ssyst and Snc denote the
statistical, system atic and M onte Carlo non-closure uncertainties, respectively.
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|A n | C3{2} ^stat ^syst ^nc ^ARIADNE ^LEPTOunc
0-0.2
0.2-0.4
0.4-0.6
0.6-0.8
0.8-1
1-1.2
1.2-1.4
1.4-1.6 
1.6-1.8
1.8-2
2-2.2
2.2-2.4
2.4-2.6 
2.6-2.8
2.8-3
3-3.2
3.2-3.5
+0.0477
+0.0269
+0.0155
+0.0071
+0.0015
-0 .0009
-0 .0025
-0 .0029
-0 .0029
-0 .0026
-0 .0027
-0 .0029
-0 .0024
-0 .0032
-0.0011
-0 .0023
-0 .0003
± 1 .9  x 10—4 
± 2 .0  x 10—4 
±2.1 x 10—4 
± 2 .2  x 10—4 
± 2 .3  x 10—4 
± 2 .5  x 10—4 
± 2 .7  x 10—4 
± 2 .9  x 10—4 
±3.1 x 10—4 
± 3 .4  x 10—4 
± 3 .8  x 10—4 
± 4 .3  x 10—4 
± 4 .9  x 10—4 
± 5 .9  x 10—4 
± 7 .3  x 10—4 
± 9 .8  x 10—4 
± 1 .5  x 10—3
+2.1x10-3
— 1.9x10-3 
+ 1.3X 10-3
— 1.2x10-3 
+5.1x10-4 
—5.1x10-4 
+2.5X10-4
— 2.7x10-4 
+3.3X10-4 
—3.7x10-4 
+5.7X10-4 
—5.8x10-4 
+5.9X10-4 
—5.9x10-4 
+5.3X10-4 
—5.0x10-4 
+5.3X10-4 
—5.4x10-4 
+4. 1x 10-4 
—4.6x10-4 
+3.3X10-4 
—4.0x10-4 
+3.2X10-4
— 2.7X10-4 
+4.2X10-4 
—3.9X10-4 
+5.3X10-4 
—5.4X10-4 
+6.2X10-4
— 6.4X10-4 
+6.3X10-4 
—5.7X10-4 
+5.3X10-4 
—4.2X10-4
—5.3 x 10—3 
- 2 .7  x 10—3 
-7 .2  x 10—5 
+1.2  x 10—5 
+1.2  x 10—4 
+2.8  x 10—4 
+3.8  x 10—4 
+3.5  x 10—4 
+2.5  x 10—4 
+2.4  x 10—4 
+2.1 x 10—4 
+1.6  x 10—4 
+2.5  x 10—4 
+1.9  x 10—4 
+2.5  x 10—4 
+4.6  x 10—4 
+4.6  x 10—4
-5 .4  x 10—3 
- 2 .7  x 10—3 
-8 .9  x 10—6 
+1.2 x 10—4 
+2.1 x 10—4 
+3.3 x 10—4 
+4.1 x 10—4 
+2.9 x 10—4 
+1.6 x 10—4 
+8.8 x 10—6 
-5 .6  x 10—5 
+7.5 x 10—6 
+2.2 x 10—4 
+2.5 x 10—4 
+3.6 x 10—4 
+8.3 x 10—4 
+8.3 x 10—4
-5 .2  x 10—3 
-2 .6  x 10—3 
-1 .3  x 10—4 
-9 .4  x 10—5 
+3.6  x 10—5 
+2.2  x 10—4 
+3.4  x 10—4 
+4.2  x 10—4 
+3.4  x 10—4 
+ 4 .7  x 10—4 
+ 4 .7  x 10—4 
+3.2  x 10—4 
+2.8  x 10—4 
+  1.3 x 10—4 
+  1.3 x 10—4 
+8.8  x 10—5 
+8.8  x 10—5
Table 18. c3{2} versus |An| from figure 8 (c), p T >  0 .5 GeV; Sstat, Ssyst and Snc denote the
statistical, system atic and M onte Carlo non-closure uncertainties, respectively.
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|A n | C3{2} ^stat ^syst ^nc ^ARIADNE ^LEPTOunc
0-0.2
0.2-0.4
0.4-0.6
0.6-0.8
0.8-1
1-1.2
1.2-1.4
1.4-1.6 
1.6-1.8
1.8-2
2-2.2
2.2-2.4
2.4-2.6 
2.6-2.8
2.8-3
3-3.2
3.2-3.5
+0.137
+0.097
+0.057
+0.026
+0.006
-0 .004
-0 .009
-0 .009
-0 .011
-0 .010
-0 .009
-0 .010
-0 .006
-0 .009
-0 .005
-0 .008
+0.000
±4.0  x 10—4 
±4.3  x 10—4 
±4 .7  x 10—4 
±5.1 x 10—4 
±5.6  x 10—4 
±6.0  x 10—4 
±6.5  x 10—4 
±7.0  x 10—4 
±7.6  x 10—4 
±8.4  x 10—4 
±9.4  x 10—4 
±1.1 x 10—3 
±1.3  x 10—3 
±1.5  x 10—3 
±1.9  x 10—3 
±2.6  x 10—3 
±4.1 x 10—3
+ 1.7X10-3
— 1.8X10-3 
+ 1.2 X 10-3
— 1.4X10-3 
+7.2 X 10-4
— 1.3X10-3 
+7.0X10-4
— 1.1X10-3 
+9.3X10-4
— 1.2X10-3 
+6.7 X 10-4 
—9.1X10-4 
+5.9 X 10-4
— 1.1X10-3 
+4.0X 10-4 
—7.8X10-4 
+4.2 X 10-4 
—8.1X10-4 
+4.0X 10-4 
—3.5X10-4 
+3.4X10-4 
—3.2X10-4 
+6.4X 10-4 
—6.0X10-4 
+9.2 X 10-4 
—9.1X10-4 
+ 1.1 X 10-3
— 1.1X10-3 
+6.1 X 10-4 
—6.3X10-4 
+ 1.5 X 10-3
— 1.4X10-3 
+ 1.3X 10-3
— 1.2X10-3
+7.6 x 10—3 
+5.8 x 10—3 
+3.3 x 10—3 
+1.7  x 10—3 
+8.3 x 10—4 
+6.4 x 10—4 
+1.8 x 10—4 
+5.1 x 10—5 
+0.0 x 10—6 
+0.0 x 10—6 
+0.0 x 10—6 
+0.0 x 10—6 
+0.0 x 10—6 
+0.0 x 10—6 
+0.0 x 10—6 
+0.0 x 10—6 
+0.0 x 10—6
+7.6  x 10—3 
+5.8  x 10—3 
+3.1 x 10—3 
+  1.2 x 10—3 
+  1.2 x 10—4 
-1 .5  x 10—4 
-4 .4  x 10—4 
-3 .2  x 10—4 
-2 .9  x 10—4 
-3 .4  x 10—4 
-3 .9  x 10—4 
-2 .5  x 10—4 
-4 .9  x 10—5 
+0.0  x 10—6 
+5.0  x 10—5 
+2.6  x 10—4 
+2.6  x 10—4
+7.7  x 10—3 
+5.9 x 10—3 
+3.6 x 10—3 
+2.2 x 10—3 
+1.6 x 10—3 
+1.4 x 10—3 
+8.0 x 10—4 
+4.2 x 10—4 
+2.9 x 10—4 
+3.4 x 10—4 
+3.9 x 10—4 
+2.5 x 10—4 
+4.9 x 10—5 
+0.0 x 10—6 
-5 .0  x 10—5 
-2 .6  x 10—4 
-2 .6  x 10—4
Table 19. C4 {2 } versus |An| from figure 8 (d), p t  >  0.1GeV; Ss t a t , Ss y s t  and Sn c  denote the
statistical, system atic and M onte Carlo non-closure uncertainties, respectively.
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|A n | C4{2} ^stat ^syst ^nc ^ARIADNE ^LEPTOunc
0-0.2
0.2-0.4
0.4-0.6
0.6-0.8
0.8-1
1-1.2
1.2-1.4
1.4-1.6 
1.6-1.8
1.8-2
2-2.2
2.2-2.4
2.4-2.6 
2.6-2.8
2.8-3
3-3.2
3.2-3.5
+0.031
+0.014
+0.008
+0.004
+0.002
+0.000
+0.001
+0.000
+0.000
+0.000
+0.001
+0.000
+0.001
-0 .001
-0 .002
-0 .000
-0 .004
±1.9  x 10—4 
±2.0  x 10—4 
±2.1 x 10—4 
±2.2  x 10—4 
±2.3  x 10—4 
±2.5  x 10—4 
±2 .7  x 10—4 
±2.9  x 10—4 
±3.1 x 10—4 
±3.4  x 10—4 
±3.8  x 10—4 
±4.3  x 10—4 
±4.9  x 10—4 
±5.9  x 10—4 
±7.3  x 10—4 
±9.8  x 10—4 
±1.5  x 10—3
+ 1.1 X 10-3
— 1.2X10-3 
+5.9 X 10-4 
—6.9X10-4 
+2.4X10-4 
—2.8X10-4 
+ 1.3X10-4
— 1.9X10-4 
+2.2 X 10-4 
—2.5X10-4 
+3.3X10-4 
—3.7X10-4 
+2.3X10-4 
—2.9X10-4 
+2.8X10-4 
—3.4X10-4 
+4.3X10-4 
—4.7X10-4 
+4.3X 10-4 
—4.3X10-4 
+4.1 X 10-4 
—4.2X10-4 
+2.1 X 10-4 
—2.3X10-4 
+2.4X 10-4 
—2.4X10-4 
+3.5 X 10-4 
—2.7X10-4 
+3.6X10-4 
—2.5X10-4 
+4.7 X 10-4 
—9.2X10-4 
+2.9 X 10-4 
—8.5X10-4
+2.4 x 10—4 
+4.7  x 10—4 
+5.1 x 10—4 
+2.9 x 10—4 
+1.3 x 10—4 
+1.2 x 10—4 
+9.2 x 10—5 
+3.1 x 10—5 
-0 .3  x 10—6 
+0.0 x 10—6 
+0.0 x 10—6 
+9.3 x 10—6 
+9.3 x 10—6 
+9.3 x 10—6 
-0 .3  x 10—6 
-0 .3  x 10—6 
-0 .3  x 10—6
+2.0  x 10—4 
+4.0  x 10—4 
+4.8  x 10—4 
+3.1 x 10—4 
+2.1 x 10—4 
+2.1 x 10—4 
+  1.8 x 10—4 
+7.6  x 10—5 
-1 .3  x 10—5 
-1 .2  x 10—5 
-1 .4  x 10—5 
-4 .5  x 10—5 
-8 .2  x 10—5 
- 7 .7  x 10—5 
-3 .2  x 10—5 
+  1.8 x 10—5 
-0 .3  x 10—6
+2.8 x 10—4 
+5.3 x 10—4 
+5.4 x 10—4 
+2.8 x 10—4 
+5.2 x 10—5 
+2.4 x 10—5 
+6.2 x 10—6 
-1 .5  x 10—5 
+1.2 x 10—5 
+1.2 x 10—5 
+1.4 x 10—5 
+6.4 x 10—5 
+1.0 x 10—4 
+9.6 x 10—5 
+3.1 x 10—5 
-1 .8  x 10—5 
-0 .3  x 10—6
Table 20 . c4{2} versus |Anl from figure 8 (d), p T >  0.5 GeV; 
sta tistical, system atic and M onte Carlo non-closure uncertainties, respectively.
Ss t a t , Ss y s t  and Sn c  denote the
T a b l e  2 1 .  c 1{2} v e r s u s  (p T ) f ro m  f ig u re  9 ( a ) ,  15 <  N ch <  30 , p T >  0 .1  G e V , |A n | >  2; Ss ta t , Ssyst
a n d  Snc d e n o te  t h e  s t a t i s t i c a l ,  s y s te m a t i c  a n d  M o n te  C a r lo  n o n - c lo s u r e  u n c e r t a in t ie s ,  r e s p e c t iv e ly .
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|An | C4{2} ^ s ta t ^syst ^ n c ^A RIA D N E ^ L E P T Ounc
0-0.2
0.2-0.4
0.4-0.6
0.6-0.8
0.8-1
1-1.2
1.2-1.4
1.4-1.6 
1.6-1.8
1.8-2
2-2.2
2.2-2.4
2.4-2.6 
2.6-2.8
2.8-3
3-3.2
3.2-3.5
+0.083
+0.054
+0.032
+0.015
+0.008
+0.002
+0.002
-0 .000
+0.001
-0 .000
-0 .001
+0.001
-0 .001
-0 .002
+0.003
-0 .003
-0 .012
±4.0  x 10—4 
±4.3  x 10—4 
±4 .7  x 10—4 
±5.1 x 10—4 
±5.5  x 10—4 
±6.0  x 10—4 
±6.5  x 10—4 
±7.0  x 10—4 
±7.6  x 10—4 
±8.4  x 10—4 
±9.4  x 10—4 
±1.1 x 10—3 
±1.3  x 10—3 
±1.5  x 10—3 
±1.9  x 10—3 
±2.6  x 10—3 
±4.1 x 10—3
+ 1.1 X 10-3 
—9.3X10-4 
+7.8X10-4 
—6.2X10-4 
+4.4X 10-4 
—4.9X10-4 
+3.6X10-4 
—4.5X10-4 
+3.8X10-4 
—4.9X10-4 
+3.6X10-4 
—4.2X10-4 
+3.3X10-4 
—2.9X10-4 
+4.2 X 10-4 
—3.6X10-4 
+5.4X 10-4 
—5.2X10-4 
+5.8X10-4 
—5.6X10-4 
+6.2 X 10-4 
—5.9X10-4 
+4.6X 10-4 
—5.5X10-4 
+4.1 X 10-4 
—4.8X10-4 
+6.5 X 10-4 
—5.8X10-4 
+7.3X10-4 
—3.4X10-4 
+ 1.7X10-3 
—4.2X10-3 
+ 1.4X10-3 
—4.1X10-3
+1.0 x 10—2 
+8.8 x 10—3 
+6.3 x 10—3 
+4.3 x 10—3 
+3.1 x 10—3 
+2.5 x 10—3 
+2.2 x 10—3 
+1.9 x 10—3 
+1.7  x 10—3 
+1.2 x 10—3 
+6.7  x 10—4 
+5.3 x 10—4 
+5.6 x 10—4 
+5.4 x 10—4 
+1.8 x 10—4 
+0.0 x 10—6 
+0.0 x 10—6
+  1.1 x 10—2 
+9.6  x 10—3 
+7.2  x 10—3 
+5.3  x 10—3 
+4.1 x 10—3 
+3.6  x 10—3 
+3.2  x 10—3 
+2.8  x 10—3 
+2.5  x 10—3 
+  1.8 x 10—3 
+  1.0 x 10—3 
+7.8  x 10—4 
+8.0  x 10—4 
+9.2  x 10—4 
+4.4  x 10—4 
+  1.7 x 10—4 
+0.0  x 10—6
+9.6 x 10—3 
+7.9 x 10—3 
+5.5 x 10—3 
+3.3 x 10—3 
+2.1 x 10—3 
+1.3 x 10—3 
+1.2 x 10—3 
+9.8 x 10—4 
+1.0 x 10—3 
+6.3 x 10—4 
+3.2 x 10—4 
+2.7  x 10—4 
+3.1 x 10—4 
+1.6 x 10—4 
-8 .2  x 10—5 
-1 .7  x 10—4 
+0.0 x 10—6
<Pt > (GeV) C1{2} ^stat ^syst ^nc ^ARIADNE ^LEPTOunc
0.1-0.2
0.2-0.4
0.4-0.6
0.6-0.8
0.8-1
1-1.2
1.2-1.4
1.4-1.6 
1.6-1.8
1.8-2
2-2.2
2.2-2.4
2.4-2.6
-0 .0 1
-0 .0 2
-0 .0 5
-0 .0 7
-0 .1 0
-0 .1 3
-0 .1 5
-0 .1 7
-0 .1 8
-0 .2 0
-0 .2 2
-0 .2 3
-0 .2 4
±8 .6  x 10—4 
±3 .6  x 10—4 
±4.1 x 10—4 
±5 .4  x 10—4 
±7 .4  x 10—4 
±9 .9  x 10—4 
±1 .3  x 10—3 
± 1 .7  x 10—3 
±2 .2  x 10—3 
± 2 .7  x 10—3 
±3 .4  x 10—3 
±4.1 x 10—3 
±5.1 x 10—3
+2.3X 10-3
— 2.2X10-3 
+2.2 X 10-3
— 2.2X10-3 
+ 1.9 X 10-3
— 2.0X10-3 
+ 1.8X10-3
— 1.8X10-3 
+2.2 X 10-3
— 2.2X10-3 
+2.5 X 10-3
— 2.4X10-3 
+2.9 X 10-3
— 2.9X10-3 
+2.1 X 10-3
— 2.0X10-3 
+ 1.5 X 10-3
— 1.5X10-3 
+ 1.7X10-3
— 1.9X10-3 
+ 1.2 X 10-3
— 1.9X10-3 
+2.5 X 10-3
— 2.8X10-3 
+3.1 X 10-3 
—3.2X10-3
+1.4 x 10—3 
+2.4 x 10—3 
+4.1 x 10—3 
+4.7  x 10—3 
+4.4 x 10—3 
+2.5 x 10—3 
+1.1 x 10—3 
-3 .1  x 10—4 
-1 .8  x 10—3 
-3 .9  x 10—3 
-5 .8  x 10—3 
-7 .7  x 10—3 
-8 .5  x 10—3
+  1.2 x 10—3 
+2.5  x 10—3 
+4.1 x 10—3 
+4.0  x 10—3 
+3.0  x 10—3 
+8.4  x 10—4 
- 6 .7  x 10—4 
-2 .8  x 10—3 
-5 .0  x 10—3 
- 7 .7  x 10—3 
-1 .1  x 10—2 
-1 .5  x 10—2 
- 1 .7  x 10—2
+1.5  x 10—3 
+2.4  x 10—3 
+4.1 x 10—3 
+5.4  x 10—3 
+5.9  x 10—3 
+4.2  x 10—3 
+2.8  x 10—3 
+2.2  x 10—3 
+1.3  x 10—3 
-5 .8  x 10—5 
-1 .9  x 10—4 
- 3 .7  x 10—4 
-1 .5  x 10—4
Table 22. c1{2} versus <pT) from figure 9 (a), 5 <  N ch < 
and Snc denote the statistical, system atic and M onte Carlo
10, p t  >  0.1 GeV, |An| >  2; Sstat, Ssyst 
non-closure uncertainties, respectively.
Table 23 . C 2 {2 } versus <pt) from figure 9 (b), 15 <  N c h  <  30, p t  >  0 . 1 GeV, |A p | >  2; S s t a t , S s y s t
and S n c  denote the statistical, system atic and M onte Carlo non-closure uncertainties, respectively.
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<Pt ) (GeV) ci{2} ^stat ^syst ^nc ^ARIADNE ^LEPTOunc
0.1-0.2
0.2-0.4
0.4-0.6
0.6-0.8
0.8-1
1-1.2
1.2—1.4
1.4-1.6 
1.6—1.8
1.8-2
2-2.2
2.2-2.4
2.4-2.6
+0.001
+0.000
-0 .004
-0 .010
-0 .018
-0 .0 2 7
-0 .034
-0 .041
-0 .048
-0 .055
-0 .060
-0 .063
-0 .070
±2.1 x 10—4 
±8 .3  x 10—5 
±9.1 x 10—5 
±1 .2  x 10—4 
± 1 .7  x 10—4 
±2 .3  x 10—4 
±3.1 x 10—4 
±4.1 x 10—4 
±5 .3  x 10—4 
±6 .8  x 10—4 
±8 .5  x 10—4 
±1.1 x 10—3 
±1 .3  x 10—3
+6.4x10-4 
—8.6x 10-4 
+5.4x 10-4 
—8.1x10-4 
+5.1x10-4 
—8.0x10-4 
+5.8x10-4 
—8.6x10-4 
+6.6x10-4 
—8.5x10-4 
+6.7x10-4 
—8.2x10-4 
+6.7x 10-4
— 7.5x10-4 
+4.8x 10-4
— 6.6x10-4 
+5.1x10-4
— 7.3x10-4 
+6.0x 10-4 
—8.0x10-4 
+7.9x10-4
— 9.5x10-4 
+5.9x 10-4 
—8.1x10-4 
+5.6x10-4
— 7.8x10-4
—3.5 x 10—4 
+1.9  x 10—4 
+6.5  x 10—4 
+1.2  x 10—3 
+1.4  x 10—3 
+1.1 x 10—3 
+5.5  x 10—4 
+1.8  x 10—4 
-8 .6  x 10—4 
-1 .1  x 10—3 
-1 .4  x 10—3 
-1 .8  x 10—3 
-2 .0  x 10—3
-3 .0  x 10—4 
+2.1 x 10—4 
+7.2 x 10—4 
+1.3 x 10—3 
+1.4 x 10—3 
+9.5 x 10—4 
+3.6 x 10—4 
-4 .3  x 10—4 
-1 .8  x 10—3 
-2 .2  x 10—3 
-2 .6  x 10—3 
-3 .4  x 10—3 
-3 .8  x 10—3
-3 .9  x 10—4 
+  1.7 x 10—4 
+5.8  x 10—4 
+  1.1 x 10—3 
+  1.4 x 10—3 
+  1.3 x 10—3 
+7.3  x 10—4 
+7.9  x 10—4 
+5.2  x 10—5 
-5 .0  x 10—5 
-1 .5  x 10—4 
-1 .6  x 10—4 
- 1 .7  x 10—4
<PT) (GeV) C2{2} ^stat ^syst ^nc ^ARIADNEunc
^LEPTO
unc
0.1-0.2
0.2-0.4
0.4-0.6
0.6-0.8
0.8-1
1-1.2
1.2-1.4
1.4-1.6 
1.6-1.8
1.8-2
2-2.2
2.2-2.4
2.4-2.6
-0 .002
-0 .001
+0.001
+0.005
+0.010
+0.016
+0.025
+0.027
+0.031
+0.040
+0.053
+0.054
+0.062
±8 .6  x 10—4 
±3 .6  x 10—4 
±4.1 x 10—4 
±5 .4  x 10—4 
±7 .4  x 10—4 
±1 .0  x 10—3 
±1 .3  x 10—3 
± 1 .7  x 10—3 
±2 .2  x 10—3 
±2 .8  x 10—3 
±3 .5  x 10—3 
±4 .2  x 10—3 
±5 .2  x 10—3
+2.2x 10-3
— 2.2x10-3 
+ 1.7x 10-3
— 1.7x10-3 
+ 1.5x10-3
— 1.5x10-3 
+ 1.1x 10-3
— 1.2x10-3 
+8.5x10-4 
—8.9x10-4 
+5.4x 10-4 
—5.2x10-4 
+5.6x10-4 
—4.0x10-4 
+7.5x 10-4 
—5.0x10-4 
+ 1.6x10-3
— 1.3x10-3 
+2.3x 10-3
— 2.0x10-3 
+2.7x10-3
— 2.4x10-3 
+2.3x 10-3
— 2.2x10-3 
+2.6x10-3
— 2.6x10-3
+2.5  x 10—4 
+2.4  x 10—4 
+7.1 x 10—4 
+1.3  x 10—3 
+2.2  x 10—3 
+3.2  x 10—3 
+5.3  x 10—3 
+7.3  x 10—3 
+8.4  x 10—3 
+9.1 x 10—3 
+1.1 x 10—2 
+1.3  x 10—2 
+1.5  x 10—2
-8 .4  x 10—5 
+5.7  x 10—5 
+5.6 x 10—4 
+1.3 x 10—3 
+2.4 x 10—3 
+4.4 x 10—3 
+7.1 x 10—3 
+9.6 x 10—3 
+1.2 x 10—2 
+1.4 x 10—2 
+1.7  x 10—2 
+1.9 x 10—2 
+2.0 x 10—2
+5.9  x 10—4 
+4.1 x 10—4 
+8.6  x 10—4 
+  1.4 x 10—3 
+2.0  x 10—3 
+2.0  x 10—3 
+3.6  x 10—3 
+4.9  x 10—3 
+ 4 .7  x 10—3 
+4.0  x 10—3 
+5.8  x 10—3 
+7.6  x 10—3 
+9.5  x 10—3
Table 24 . c2{2} versus <pT) from figure 9 (b), 5 <  N ch < 
and Snc denote the statistical, system atic and M onte Carlo
10, p t  >  0.1 GeV, |An| >  2; S*tat, Ssyst 
non-closure uncertainties, respectively.
Table 25 . C 1 {2 } versus <pt) from figure 11 (b), 15 <  N c h  <  30, p t  >  0 . 1GeV, no |A p | cut;
S s t a t , S s y s t  and S n c  denote the sta tistical, system atic and M onte Carlo non-closure uncertainties,
respectively.
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<Pt ) (GeV) c2 { 2 } ^stat ^syst ^nc ^ARIADNE ^LEPTOunc
0.1-0.2
0.2-0.4
0.4-0.6
0.6-0.8
0.8-1
1-1.2
1.2—1.4
1.4-1.6 
1.6—1.8
1.8-2
2-2.2
2.2-2.4
2.4-2.6
—0.001 
—0.001 
—0.001 
—0.000 
+0.001 
+0.002 
+0.004 
+0.006 
+0.007 
+0.011 
+0.013 
+0.016 
+0.020
±2.1 x 10—4 
± 8 .3  x 10—5 
±9.1 x 10—5 
± 1 .2  x 10—4 
± 1 .9  x 10—4 
± 2 .3  x 10—4 
±3.1 x 10—4 
±4.1 x 10—4 
± 5 .3  x 10—4 
± 6 .8  x 10—4 
± 8 .5  x 10—4 
±1.1 x 10—3 
± 1 .3  x 10—3
+5.7x10-4 
—5.4x 10-4 
+6.3x 10-4 
—5.9x10-4 
+5.3x10-4 
—4.7x10-4 
+5.4x10-4 
—5.1x10-4 
+5.2x 10-4 
—5.1x10-4 
+6.2x10-4
— 6.2x10-4 
+4.3x 10-4 
—4.2x10-4 
+3.1x10-4
— 2.2x10-4 
+3.0x 10-4
— 2.1x10-4 
+4.3x10-4 
—3.8x10-4 
+6.7x 10-4
— 6.5x10-4 
+7.8x10-4
— 7.7x10-4 
+8.4x 10-4 
—8.4x10-4
+5.6  x 10—4 
+6.0  x 10—4 
+6.5  x 10—4 
+7.0  x 10—4 
+8.5  x 10—4 
+9.2  x 10—4 
+1.2  x 10—3 
+1.3  x 10—3 
+1.8  x 10—3 
+2.0  x 10—3 
+2.3  x 10—3 
+2.6  x 10—3 
+2.8  x 10—3
+5.9 x 10—4 
+6.2 x 10—4 
+6.7  x 10—4 
+7.1 x 10—4 
+8.6 x 10—4 
+9.9 x 10—4 
+1.3 x 10—3 
+1.7  x 10—3 
+2.2 x 10—3 
+2.4 x 10—3 
+2.8 x 10—3 
+3.6 x 10—3 
+4.3 x 10—3
+5.4  x 10—4 
+5.8  x 10—4 
+6.3  x 10—4 
+6.9  x 10—4 
+8.4  x 10—4 
+8.6  x 10—4 
+  1.0 x 10—3 
+  1.0 x 10—3 
+  1.3 x 10—3 
+  1.6 x 10—3 
+  1.8 x 10—3 
+  1.6 x 10—3 
+  1.3 x 10—3
<Pt ) (GeV) C1{2} ^stat ^syst ^nc ^ARIADNE ^LEPTOunc
0.1-0.2
0.2-0.4
0.4-0.6
0.6-0.8
0.8-1
1-1.2
1.2-1.4
1.4-1.6 
1.6-1.8
1.8-2
2-2.2
2.2-2.4
2.4-2.6
+0.016
+0.024
+0.035
+0.038
+0.037
+0.035
+0.032
+0.029
+0.027
+0.022
+0.018
+0.014
+0.011
±3.1 x 10—4 
±1.3  x 10—4 
±1.4  x 10—4 
±1.9  x 10—4 
±2.5  x 10—4 
±3.3  x 10—4 
±4.3  x 10—4 
±5.5  x 10—4 
±6.9  x 10—4 
±8.5  x 10—4 
±1.0  x 10—3 
±1.2  x 10—3 
±1.5  x 10—3
+8.1 x 10-4
— 1.2x10-3 
+ 7.3x 10-4
— 1.1x10-3 
+8.1x10-4
— 1.3x10-3 
+8.5 x 10-4
— 1.5x10-3 
+ 1.0x10-3
— 1.6x10-3 
+ 1.1 x 10-3
— 1.5x10-3 
+ 1.7 x 10-3
— 1.9x10-3 
+ 1.5 x 10-3
— 1.6x10-3 
+ 1.9 x 10-3
— 1.9x10-3 
+ 1.5 x 10-3
— 1.4x10-3 
+ 1.3x10-3
— 1.1x10-3 
+8.0x 10-4
— 7.6x10-4 
+5.8x10-4
— 6.1x10-4
—6.1 x 10—3 
—4.8 x 10—3 
+ 6.6  x 10—5 
+  1.2 x 10—3 
+ 3.4  x 10—3 
+ 6.2  x 10—3 
+ 8.8  x 10—3 
+  1.1 x 10—2 
+  1.2 x 10—2 
+  1.3 x 10—2 
+  1.5 x 10—2 
+  1.7 x 10—2 
+  1.8 x 10—2
—6.7 x 10—3 
—5.1 x 10—3 
— 1.3 x 10—3 
+8.8  x 10—4 
+2.5  x 10—3 
+4.4  x 10—3 
+6.0  x 10—3 
+7.2  x 10—3 
+8.1 x 10—3 
+8.8  x 10—3 
+ 9 .7  x 10—3 
+1.1 x 10—2 
+1.2  x 10—2
—5.4 x 10—3 
—4.5 x 10—3 
+1.4 x 10—3 
+1.6 x 10—3 
+4.3 x 10—3 
+8.0 x 10—3 
+1.1 x 10—2 
+1.4 x 10—2 
+1.6 x 10—2 
+1.8 x 10—2 
+2.0 x 10—2 
+2.3 x 10—2 
+2.4 x 10—2
T a b le  26. c2{2} versus (pT) from figure 12 (b), 15 <  N ch <  30, p T >  0.1 GeV, no |An| cut; 
5stat, 5syst and 5nc denote the sta tistical, system atic and M onte Carlo non-closure uncertainties, 
respectively.
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